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MEMORANDUM Oh OO 161029 

SUBJECT: FIT Ass1stance to Iowa DNR at 
{I AD039954300) 

FROM: Robert L. Morby, Ch1ef ~~ J.., .. 
SPFD/WSTM I 0 \J v 

TO: Charles Hensley 
EP&R/ENSV 

Th1s memo 1s to formal1ze d1scuss1ons between Iowa DNR and Ron McCutcheon 
of your staff, as conf1rmed by Pete Culver of my staff w1th Mr-. McCutcheon on 
October 31, 1986. 

The Iowa ONR's wr,1tten request and background informat1on 1s attached. 
Please keep Pete Culver 1nformed as th1s 1nvest1gat1on proceeds. 

Attachment 

ov 

& E K . . . 



. • .. ) • 
owa , I department of water, air and waste management 

October 28, 1986 

Dr. Pete Culver 
Superfund Branch 
Environmental Protection Agency 
726 Minnesota Avenue 
Kansas City, KS 66101 

Qear Dr. Culver: 

Attached is the preliminary assessment of the Atlantic Water Supply site 
(identification number IAD039954300). 

This site has been assigned a medium priority for inspection because con
tamination has been observed in two of the city•s drinking water wells and the 
remaining nine wells are in close proximity. The source of contamination has 
not been identified. 

We are requesting assistance from EPA•s FIT contractor·;~ identifying possible 
sources of contamination through soil gas monitoring. The Department is con
sidering purchasing soil gas monitoring equipment. Ideally, this inspection 
would serve as training in the use of various soil gas monitoring devices prior 
to procurement. 

Thank you for your assistance. 

MORRIS L. PRESTON 
SECTION CHIEF 
ABANDONED/UNCONTROLLED SITES SECTION 

MLP:JC:pla/AUSW301M08.01 

REMD SEC1\0N 

henry a. wallace building • 900 east grand • des moines. iowa 50319 • 515/281-8690 
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PRELIMINARY ASSESSMENT ATLANTIC 

Atlantic began providing water to its residents in the 1880's. Shortly after 
that time, a power plant was combined. with water treatment facilities at the same 
location. Presently Atlantic uses ~wells along Troublesome Creek in Cass 
County, Iowa (see figures one & two). 

•• 
Wells one through four were probably constructed ih 1919 using a gravel pack 
construction method (see figure three). They were between 75 and 90 feet deep 
completed in the Dakota Sandstone. Well four is connected to th~.~~~?tem but is 
not presently being used. Well 3 was taken off line on lll5/86'0d\Th~o contami
nation. Well 5 is abandoned and is capped. Well 7 has been off line since 1982 
but has been pumped to waste _during that time •. It is 83 feet deep completed in 
the Dakota Sandstone with similar construction as described in figure three. 
Wells 6,8,9,10,11 and 12 were constructed between 1956 and 1977 and do not have 
gravel feeder lines like the older wells. These wells are also completed in the 
Dakota Sandstone. Information on well geology and construction is in Appendix 
One. 

Groundwater Contamination 

Tetrachloroethene was first observed in well 7 on 8/26/82 at 170 ppb. Sample 
results in 1984 and 1986 have been consistantly around 200 ppb except for one 
sample in January 1986 which was analyzed to contain 1900 ppb Tetrachloroethene. 
Other contaminants observed in well 7 have been trichloroethene, trans 1,2 dich
lorethene, chloroform and atrazine. Organic contamination has also been de
tected in wells 2,3,8,9 and 12. Sample results are attached in Appendix Two. 
Wells 3 and 7 have been taken off line due to contamination. From 1982 to 
January 1986 well 7 was pumped at approximately 80 gallons per minute for 8 to 
12 hours per day to Buttermilk Creek (Drainage Ditch). Following the very high 
sample result in January, 1986, well 7 was shut off for 3 months. It was run 
for about 3 hours prior to sampling in March, 1986. Since that time well 7 has 
been pumped to waste for 24 hours per day. Well logs indicate a layer of clay 
about 15 feet thick above a thin gravel layer which overlies the sandstone. 

Possible Contamant Sources 

The source of contamination has not been identified. Some possible sources of 
contamination are listed below. 

1. Power Plant 

It is likely that the power plant had a disposal area on site. The 
well logs for wells 3 and 5 note layers of fill (cinders and brick) and 
empty cavities. Solvents may have been disposed on this property. 

The power plant had a lake on the property which was used for cooling 
water prior to the 1960's. Solvents may have been introduced to this 
pond and leached to the aquifer. 

2. Several gas stations, car repair places, dry cleaning establishments 
and probably other sources are located within the drainage basin of the 
drainage ditch which flows by well 7. 

JC:bkp/WQPM296P09.01 -.02 
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3. A sewer line runs along the street south of well 7. This may be acting 

as a conduit for .contaminants from other parts of t~.w.n .• 

4. Railroad tracks run by well 7. A train derailment or spill may have 
caused the contamination. 

NATURE OF HAZARDOUS MATERIAL 

Tetrachloroethene is also known as. perchlorUthylene, perk, PEC, PERC, carbon 
disulfide, tetrachloroethylene and 1,1,2,2-tetrachloroethylene. 

Fate 

Solubility: 170 mg/1 
Vapor Pressure: 0.19 Pascals at 20°C 
In air at STP - 1 ppm= 6.78 mg/m3 

VO.pori~c..~ 
PCE vaporings easily and the major loss from water is through evaporation. It 

•' 

is expected to leach through soils of low (<0.1 percent) organic carbon content. 
Prolonged storage of PCE in light increases decomposition. 

PCE can be carried up the food chain, however, it does not appear to bio-magnify 
or concentrate as it moves up the food chain. It is generally eliminated rapid
ly from aquatic organisms and does not appear to affect aquatic plaRk~. The 
following limits apply to freshwater aquatic life: : -pbV\t"=>. 

Acute toxicity 
Chronic toxicity 
Toxicity {humans) 

In Ai r: 

5,280 mg/1 
840 mg/1 t ~ 

l,"fdirne. ~aHh Adu,:Sonf lclle.l in driflki~ Wt\ (.r 

CA.nt.tr f?isk A.t.. ID-S is {,.~ J-(.V-t 
HRS ~~d~/~I"Si>s\o.nc.c. value ·,!1 12... 

5 ppm 
75 ppm 

100 ppm 

odor threshold-smells like chloroform 
very sligh eye irritation 
central nervous system depression 

The NIOSH Standards are: 
TWA 50 ppm 
Ceiling 100 ppm 

..-c- t:f1 r 
Neither of theseAlevels may provide adequate protection because they were selec
ted to prevent toxic effects other than cancer. 

Uses 

The uses of PCE are: Dry cleaning solvent; textile scouring solvent; dried 
vegetable fumigant; rug ~~~olstery cleaner; stain, spot, lipstick and rust 
remover; paint remover; r;:•., ink ingredient; heat transfer media ingredient; 
chemical intermediate in the production of other organic compounds and a metal 
degreaser. · 

Elevated levels of PCE were found in drinking water transported in vinyl coated 
asbestos-cement pipes. However, from information on the water supply permit, 
Atlantic does not have this kind of pipe. 

JC:bkp/WQPM296P09.01 -.02 
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Possible Affected Population and Resources 

Th~ latest sa~ple fesults for the finished water showed tetrachloroethen~ at 1 
ppb. The Atlantic Water Supply has 3009 service connections serving approxi
mately 8,000 customers. Additionally some private wells in the area may poten
tially be effected. 

The waste flow from well 7 presently discharges, without treatment, to Butter
milk Creek which flows to Troublesome Creek then to the Nishnabotna River about, 
1 1/2 miles downstream. The levels observed in the well water prior to dis- • 
charge are about 1/4 of the chronic toxicity level for fresh water aquatic life 
{840 mg/1). Losses~ likely~9jlrough volatilization as the discharge splashes 
into the Creek. Buttermilk Creek is an intermittent stream (Drainage Ditch}. 

Conclusions and Recommendations 

Conclusions 

Well 7 of the Atlantic water supply is contaminated with tetr~~hloroethene and 
low levels of other chemicals. Well 3 has shown low levels of PCE. The water 
supply is presently able to meet its demand without these wells and has taken 
them off line. Well 7 is pumped continuously to waste. Contaminants have also 
been detected in wells 2,8,9 and 12. Except for well 2, these wells have not 
been retested since contamination was detected in 1984. The amount of PCE in 
the finished water was 1 ppb prior to taking well 3 off line. 

The source of contamination has not been identified to date. 

Recommendations 

A site inspection should be performed with the following goals. 

1. Determine which wells are presently contaminated. Wells 8,9 and 12 
have not been tested since 1984 when~contamination was detected and 
wells 4,6,10 and 11 havevbeen tested~ Ideally, all wells would be exa-
mined at one time. ncvt:r r.;..~-·~-

2. Attempt to determine the source of contamination. EPA has agreed to 
assist us through their FIT. Because of the violatile nature of PCE, a 
soil gas survey may help to determine the source. However, due to the 
depth of clay near the site, a drill rig would probably be required for 
this type of investigation. 

JC:bkp/WQPM296P09.01 -.02 
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AIIIOUNT ...... .. ·O,PtH 80TTOII OP' ...... TOI" OP Pl~a PIPir 

Ou.r well 
---~ ~;;+_-\}}/ 12i'' 351 35' ·Surface .. 

. At,..1 "'A'!' . ~'tt.Anhfl!~ t 1.0 ir Y)i n111 
." ,.:)/s'1f:fi 

12' 25' n -
lQ'. 4-;•q• 

• 19' 9" Drive ehoe on ton .. 

' 
1 ., ··side bol e cased wit, I!" pipe wi ~h drive shoe . :)D 'bo tom '· 

-
~...:~·:· ,· ·' DrU"'-------:--------------

FnMKSw1~to __________ ~~ 

DriUn ________________________________ _ From _________ fut to _________ (ut 

~---------·----------------
From ________ feet to left 

AIIOUMTIN nET ICIND OP' 8011. 011 P'OIIMATJON I TOTAL CNEP1'H .,..,. 
-. ... .. 

. • 

LQg QfEigebQlee- Main hole alre~dy drilled --- ·:. 

. 
. ··--·'· 

25 Olay 
. 

35 \.'· 

15 Fine eand 50 
--· ·--- ..... ----· 

. i 
. -I 

I 

l 
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............... ;:;;. ·.:~-- ;:.< .. ' .. -:.'. 
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- .. .:...·..:.:. ,:. :.-·.-::~ ....... 
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.~· .... \~ 
·-·-·· .// _ __\~.~ : ~ ·-------



·--
PfE WE·L~~ 
""a•o 81XTH AVKNUK 
1 

DES MOINU, IOWA 

Drillrd for· ______ C_i_t~y_o_~_A_t_l_e.n_t_i_e __________ .JJ ---------------

., 

Wt/1 is locat.-d ____ mi/ts N-E-S-W ontJ ____ milts N-E-S-W /ron'-------------------

in 1M----Y4 ----Y4 Sution ______ Township ______ Rang.-___________ _ 

Drilling sla,.t.-a ___ De=:...=..=C-=-·--=1""6 _________ __.9_JL C omplrtrd __ -"J~e...,n.__.,l._,5.._ ________ __~.9-J2-

~ "a... 
Wr/J No. 1 

Finl$h __ ::::l=2_• __ 

Kind of Wdl Gr8yel peeked· Drpth 87 1 61 

G. P. M. _______ _ S /a lie head_]§ !·-""'9_1 ___ _ 

· Si::e hole slarli'd 12 '"· 

D,.a-u:do"li..n---------

rVate,. was fi,.st encosmtn'ed at __ ... 3 ... 5 ___ in. __ _,I...,M....._d _____ Approz. Amt.---15-_.GPM.-...."'---- Twrp. ____ _ 

Rema,.ks __ ---.:S~i~d:..:e:.__:.h:..:o:..:l:..:e-=s:.__:.e-=r-=e:........::8:....1--=.'---..::.Am:::::..ooun=,_,t'-..!o~fC--.J::gra>-=· ,_,v'-"e'-'1'--"i..,n,._.h~o.,_,l,.,eil........::40L!.!...._,.y._.e.._.r...,d....,a....,_.__ ______ ___.,.:....• _ 

RECORD OF PERMANENT PIPE TEMPORARY PIPE 

SIZE AMOUNT DEPTH TO OEJ'>TH TO MAKE OF PIPE 61ZE AMOUNT 
PIPE OF PIPE BOTTOM OF PIPE TOP OF PIPE PIPE 

Our VE 11 .. I 12 11 35' 35'· I Surf Pee StPel 
I 

12 1 25' (S trainer) I 
! ' 

10" 43' 9," i 19 1 9• Steel 
I 
I 
I 
I 

1o• 1 Drive a hoe 

a• ., 

2 Drive ah~s 

Dri//er· __ __.!J~·~E~.__!;.M~e'-"i,_,s.._t"'e""r~s _____________ F,.om Su,./ace to __ 8=-?..__' -=6-• _______ feet 

-----=D!!_!!n:!!"ll"£}_£',.~===---=====--====----::----------- From ______ feet to ------feet 

----------------~--~----- -------------~~ 



• • . I . 
___ -----~~~__welL W2,._ ________________ -- · --

II~ IY-.,., pla.n~ ,._ l>i"-j_PfAti<>nl\v ~ SoPP<j F;~, _ .~ .. . .. . .... _ ....... _ -···-

--- _____ ___ _ _______ ~ l- __ _ Side.. ... htJes .. ld:>~ __ clee_p _____ --------·----------·----------- _____ _ ________________________________ -----'----· _________ .
1 

--------·--- 't W'tll ~z... .------
__________________ _ ______ A_t:r~o~o±-(ft) TomLdep_tb __ (fr) _____ _ 

1' lo .-Soi \ '7 1 
--------------------- -----~ -----

----·~ 5', l'.I{Uj . - - 1.;!' - - u-

___ ---- ----------~------- __ _1 '1 _____ ____ QQnd_~__bll)e,. C,l~ -~ '\ ~------------ ----------------- --------------
lj • I -----+1 - " -

------f---~-.11/ 
,j --------- -------11 _____ ----- -------------· 

----·~35_' _____ _ -------------

5a.nd:> hm~C-----~ I _1 
__ 

-~·.·~-~~~.·=~~~-~-~~==-===~=~===-~=~~~-~·-----~=-~-~:·-====-~~=~=~-~-=--:-
- ij 1, 

- -,~- -

,. 

--- .. I ---

;1. -- -
J

l - I 
------------------ . ~--------- --------------------------

!: 

ji 
i: ·- -
!I 
I' 

~~ 
Il 
!I 
:j 
I ~ 
; ~ 

- -------------------------- -- ---·------ --



Drill~d for 

,.,RPE WELL COMPA. 
Z3•o 81XTH AVENUil 

DES MOINES, IOWA 

··-City Water & Pover House ·· · at At~anticL-_I~ova~---------

w~u is /ocattd South 0 !t!s1.W-s-W CJtld ______ milrs N-E-S-W from_·---------

in th~ ~-4 ~Section T otut~shi{' ------Range __________ __:__ 

Drilling startrd ?-30 1946 - ~--~~~2-------------~~ Camplt't~d. 

Wdl No. 3 Kind of Well :reeder Hole Dtpth 53' --.L.«----- Si::e hole started __ -=l=O_• __ j"· 

Finish a• G. P.M. Static head ---------- Dra-o.~.:dou..-n_ _______ _ 

~Vattr was first tncounter~d at __________ _.·,, _______ ___;:___-_ Appro.r. Amt ________ Ttmf'---------

Remarks ________________________ ~-------------------

RECORD OF PERMANENT PIPE TEMPORARY PIPE 

SIZE AMOUNT DEPTH TO DEPTH TO MAKE OF PIPE 
I SIZE AMOUNT 

PIPE OF PIPE BOTTOM OF PIPE TOP OF PIPE PIPE 

a• .5.51 Set inside ho le ! 
: 

10 11 49' AttaChed to t~p of a 121 - O' long atreine~ 

Cest iron strainer s~op 
i 

1 12" shoe - I 
i 
I I 

Thi 10 1 easing fon to-o of etre ner is in 5 j inta vith coupli' 
~· 

tu rued dovn. 

- -- -· 

Ed Atcheson 
Driller·----------------------- From Surface to ____________ fut 

Driller _______________________ From ______ fut to __________ fut 

Driller ________________________ From ______ fat to ----------fut 

AMOUNT IN FEET KINO OF SOIL OR FORMATION ! BE SPECIFIC I TOTAL DEPTH FEET 

7 Fill Brick & Concrete 7 

24 A little of everythinP. mixed t~eether. Loose 
... 

cavity vas found from 7' to 20' - filled it : 
; 

vith } tons of send. i 31 

22 Sends tone 53 

Quit drilling at 60 1 vhen gravel broke 

through betveen 5J' & 5.5'. 
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T.RPE WELL COMPA. 
• ·~~0 SIXTH AYKNUK 

DES MOINES, IOWA 

Dn//t-d "for · .City~ .of . .A.tlMtic,--=-I.::.ov.:;..;a~~,.-=-:==~::--o-=,--_...1 Snnnydde Park 
··- • •-r .. •· -------

,..., .... - .. . . . . . ~ ....... . .. ~.;-- - ··-· 

Wd/ i.r /ocat,·d ____ milts N-E-S-11/ cwJ ____ mile.r N-E-S-W fro,.._· ________ --;.:. ______ _ 

in tilt----~ ----~ Sution ______ Tou.m.rhip ______ Rang,: __________ _ 

Drilling .rtarted ____ --=J-=un=e--=1=----------''9--.3.1. C ompleled __ .....;Jou.ou .... l<~-y___...1~----------..J.9..JL 
•' t._l.~::... I 

Well No.-.--!. __ Kind of Well Thoroe Pet'-'.'---- Depth. __ __,4'-"'2._..f'-'t'-'.'---- Si.:u hole started 

Fini..rh __ l_2_•_ G. P. M __ __,l=-.:8:...:0=----- Sialic head __ -=1,..5'------- Drawdoum'---~23~-----

25 1 s d 1 Waier wa.r fir.rl mcountered at---"'-'-=----'-· in en grave;: • _ Approz. Am/. ______ TemP·-------

Remark.r Well vee completed vith 21 1 3a of 12 1 pipe vith 20 1 61 of 11 1 atreiner 
attached. Well vas packed vith 22 ton of gravel. 

RECORD OF PERMANENT PIPE TEMPORARY PIPE 

SIZE AMOUNT DEPTH TO DEPTH TO MAKE OF PIPE SIZE AMOUNT 
PIPE OF PIPE BOTTOM OF PIPE TOP OF PIPE PIPE 

12" 21 1 6• 21 I J• .. 48 11 25' 
' 

42 11 40' 

i 20. 42 1 

i 

- -------

. 

Driller ____ Ce._r_l_A_l_l_e_n _____ -'--------- From Surface to·---=-f..._i...,n""'i...,s""h......._,4""2~---feet 

Driller----------------------- From ______ jut to ------feet 

Driller _______________________ From ______ jut to ------.feet 

AMOUNT IN FEET KIND OF SOIL OR FORMATION IBE SPECIFIC) TOTAL DEPTH FEET 

J Black Soil ; 

1 

15 Yellow Clay 18 

2 Dr-; Send I 
20 

5 Blue Clay 25 

10 line Sand 11i 

5 Gravel and Boulders un 

2 I Blue ShAle I l.L? -



TfiilRPE WELL COM!RANY 
23-40 SIXTH AVENU~ 

DES MOINES. IOWA 

_ ·-----~-!-: .. ~~ ... -. . -.-~-~-l_a.n_t_l_c_V_a_t_e_r_De __ ..:.P_~...;...:-.-.. -.. -----------.----·-·-··---~-~1-a~.~l~!-.~-~~ .. 

Si~e 

X 
w,u t. ,_.,_~, 500 !twr.. N-a.s~ ____ _._,_," N-B.S-W lr-•-----=L~i~g,.;h:..;;t..;:_.;...p=l=an~t-_____ _ 

.. M. ----~ ----% S«ll .. ...__ ____ r • ..-,_ ____ •• ,. ________ _ 

Dri/11•1 1'-riH A~. 11 ,_g_ c-~,, ..... .._ __ ·-=s~e;...:p;....ltu.~l:...St:..--____ ,~ 
Repaired Gravel •' 

,,/I N •. _--:;.5 __ rlu •f .,,u Packed Yell D,,, es• !rom toa; .. W4 ..,... ____ ..,_j ..... 

or 121 p1pe. 
10 11 18 1 

,, ... _ ___:::;;...:;..... __ G. /'. 11------- l~a~u ·u.J_.;__.....:.::_o:....._ ___ ~'--------

J!•'" .a fu'•• ,_ ... ,,..-at Altru· A•l ,,_,, ___ _ 
Old screen in good shape used-agE~in. 

~··•b Did not pump thia well, repair Job. Drilled Side Hole #2, 
Used carload or gravel. Shot elde holes in-at 60, 65 & 77' dept~s. 
We furnished 57 1 4 1 o! 8 1 Dine no plu~ on top & 41 1 1 1 of 101 Dine I I • 

JtE:CORD or PtltMANENT PIP£ TDIJ>ORAaY PIP£ 

IIZI: A•OUIIT DnTM TO DII'TM TO •a1t1 or I'Jrl 1111 I .t.•OUirT ,.,. M I'IPI lOTTO. Or I'Jr[ tor or PJI'I I'IPI 

2' above 
Hole#2 e• 57' 4• 5.5' Surfaoe Standard 101 13') 1 

Kain 6' 75' Hole 12 1 11 1 11 1 11 'u• Surface Standard 

Screen p" 25' ~!!' t;Q I Thorpe Everdur --

F 
( 2j 01~ te-

4J 1 J 11 nev, 59' Surface Standard 

1 old J o1r t lJ '..21 

Drill"·---=E:..:•c........:E:..;,L-V=-a=lk=-=e.:..r __________ ,,... s-t~• ,. 85 1 on #2 e1de holf-, 

Drill#'r_M_a_i_n_h_o_l_e_&_#_l_e_1_d_e_h_o_l_e_d_r_1_l_l_ed __ 1_n ~2 by Me 1st,,., ,. ------1'•" 

Drill#r------------------- 'n------1.-1,. -----~H1 
A.OUIIT 1• nn 

61 
6•6• 
6• 

22 
10 
JO 
10 

lift or lOlL oe POtUIATIOII CK IPICIPICI 

12 S!.de Hole 

Concrete floor 
C~n~ers,. bricks & fill 
Black dirt top soil 
Dirty sand & clay 
Chalky yellow clay, fine sand 
F1ne sand rook 
Band rock 

TOT &L DUTil FDT 

? 
lJ 
35 
45 
75 
8.5 



.t,,_.llufln C.,•/ o-J.a, Noboatl<• ·V~5e lin orma on 

~. Contract ..... ~-~~---~--~~~-~~----''-":.,: ........................................................ ,.:,"'·Date. ___ ~---~-~---~-~----------------

2. City and State ....... -~-~~-~~~-'----~---- ..................................................... Driller ........... !.~---~--~ ................................. . 
~ .. -···~··'" --, ~----··· ······--·-------- ·u;.1· . ·· . . ··.· ·'·lliwcJl· •f 'b'-le~Jcrm·Creak-

3. Well No ......................... at test hole No ......................... WelllocatJon (attach map)·------·--------·----------------------------------------------

·-----~---~-~-~~--~~---·-~-----------·------------------------------·----·-----------------------·---------------------~------------------------------------------· 

4. Work completed ......................................................... No of man hours as charged to job on time sheet.. .................. :......... · j 

5. MATERIAL: LENGTH DIA. 
GAUGE OR 

WALL THICKNESS MATERIAL TYPE 
NO. OF 

•'oPENINGS 

6. Screen ... 21.'....... ..12~--- _____________ ] _ _..._____ .kl.t .•. l .• M ... Ibel ..... ~.C~.r.......... ·----~-: ..... 

7. Inner Casing .J.5.!....... ..12~--- .CUt ... k•--------- .................... 1 ..... .: 

·s. Outer Casing 

9 .... U ........ tons of gravel used in the well. Size ______________ .c~ .. ai&--~.--~ ....................................................... . 

10. Test of well. Did you use test or pennanent pump? ..... .tan ............... .. ........... 10~-----------: .. 
Size of Bowl 

.. ............. t .............. . 
Staaes 

11. Size of orifice ..... ..6 .......... Jnch by ....... t\ ..... _ .. inch. Orifice tube reading .... : ....................... inches. 

12. Pumping test - measurements from ground level: 

TIME G. P.M. STATIC DRAW DOWN PUMPING LEVEL 

.... l..U.. .......... .. .......... lJO .......... . ...... 14.! ... "! ........ ------------·~------------ ...... 20.! .. .6~--------

--.4~------------ ......... .210 ......... .. .. .... 14.! ..• ~-------- ......... .10~------------ ..... .2.4.! .. ~! ...... .. 

... .1-U. .......... .. ......... .)l.J .......... . ...... 14.! .. .6.'! ....... . ........ ..14~-----··--·· ..... .U.! .. ..6.'! ........ 

----1--U. ............. . --------SlJ .......... . ...... 14.! .. ,6.'! ....... .. ....... U! .. 6!! .... .. .... lJ.~ ..... '! ........ 

13. Recovery in 5 minutes ............ full--iA--10--MC.------------• in 30 minutes ............................................................................. . 

14. Did you seal bottom of well? .... ,... ..... Thickness .. l/16---.inches, materiaL.Stalale11--&tM1- pht•--------·--·-----

15. Well underreamed? ................ From ............... .feet to ............... .feet, ............... .feet to ............... .feet. 

16. If all screen was not placed at bottom, state how it was spaced. 

From ................. .feet to .................. feet; from ................. .feet to .................. feet; from ................. .feet to ................. Jeet. 

1 i. Depth of well from ground level to top of plug ......... l~-~---··----····--------- Size of drilled hole ......... 42~------·······--··--·-----··--····· 

18. \Vas cement placed around or between any of the casings? ............................................................................................. . 

19. If so, state where, how much and method used. ---------------------------------------------------------------------------·----····------·-·--------··----···------



We~~~nform.adon Pqe 2 

·_:oNTRACT .............. ~~~-~-~-~----~·-······················································································ Well No.·-------~----·······--·· 
Log of well from ground level: 

feet feet . FOimlfion 
............................ to ........................... . 

0 17 ............................ to ........................... . ···---~~"----····················································································································-····· 
17 29 ............................ to ........................... . ...... ~~~~---~---~---·~~-~-~---··············································································· 
29 75 ............................ to ........................... . . ...... ~~~~-~'---~~---~~---~~~---···············································~: ............. ___ _ 

............................ to ........................... . 

............................ to ·······-··················· ....................... ·.···. ······-··· ...... --~---·-:···· ... ----- ....................................................................................................... ---

............................ to ·······················-·-

............................ to ........................... . 

-·························· to ........................... . 

............................ to ·······-··-··············· 

-·-··--···················· to ···············-··········· 

···········-··-··········· to ···········-··-··-······· 

···············-······ ..... to ···················-······· 

······--···········-··-··· to ·······-------·-······· 

--···------------- to ··------------

···········---·--·-··· to ·--------------

,,. 
Gravel Pack 

T 
42 Screen ,,. 

Drilled Hole 
_. Plug 

1 •. . • . 0 " ~ , . 1 ·• • .. • · • ' f '· • . ,o . e_..o . · . 1 r-.- . ..... ~ -~0 0 ~-. o,- ··. :•~ o. •·' ·~·······'' .. : ..... ~~·,.-!" •.! 

20' 
Clay Pack 

--+-of*,. 
Casing 

Utension 

l • .-:-·~""?"d7.77;:e-; -;-.-;~;-:.~ ;-:.:- .. •.' -.- 0 .o ·h 'O·e· · •··' • .o· 
• .• . 0 ' ,·, o. o- • • .-: ... •· • • .. • :. ~-.·o· ·• ~ ct.• • .. · •· •·-. • •·' 9·-•- .• ... - • 

'.,-.- 0 0 - 1 o.1o• ·o'· •·· ·• • ·' '··• .... .. , .. 
~~~~~--~~·--·_·:~:•_·_·~--~---w __ '~-·~~-·~·-·-·_• __ -_•~·~··-~-'-~--~~:-·_·_•_l_._l_•_· __ ~_r_._.•_•·_•_-_•_~•_._:' __ • __ • ___ •_1~~~~~~~-.~~~ 

Natural 
Ground Level 



,.~~, ......... ::--.~. ·~·· ·' .,.. 
'.Jl'!~'t;r"J]~~p-., .... - •. . ---~--::"''"'e.\.• •• --··-, . -~··--···-, • • THORPE WELL COMPANY 

23AO SIXTH AVENUE 

DES MOINES, IOWA 

-- -·-- · · · ··--Board .. of ·Yaterwork• & Electric 
......... ---·· • _ _._ .... ___ ~ --- w ·-

Drill~d for_--=L~~=h::..:t~&;....::..P..::.o.:.v.-=-e.;:;..r....:P:..:l::..;~;,..:n=.t.;:;.._:'l'::....:ru:..=a:::..t::..:e::..:e::..:B=---------"al Atlentic, low~~:-_______ _ 

H-'~11 i.r /ucat,•d ____ rni/es N-E-S-lV Otlli ____ ,.,i/es N-E-S-W fran·'----------------

in lhl'------~~ ----~ Sution ______ Tau'rlship·__,..----- Range _________ _ 

•' Drilling startt:d ___ ..;:.8.L/-=l-=l.L/...:.4.=2 ______ __.19__ C omplrtrd ___ __,l...,0~/'-1L4/'-"4~2._ ______ __.9 __ 

Side hole 
Well No .. _ _.?~- Kind of Well cravel pack Si::e hole slarlt:a.d __ _.11..!6~---'"· 

Filli.rh,_--=1=2:...1_ G. P. M.--=22=2...__ __ Static htad __ _..2'-'-4-' ___ _ Drau•da'Zi:n'----1,~...1~.-1 ___ _ 

51 0 
Watff was first mcountertd at ______ sn ________ Appro.r. Anal _______ Ttmp. _ __._.c=.. __ 

Rtnsarks------------------------------------------

RECORD OF PERMANENT PIPE TEMPORARY PIPE 

SIZE AMOUNT CEPTH TO CEJ>TH TO MAKE OF PIPE SIZE AMOUNT 
PIPE OF PIPE BOTTOM OF PIPE TOP OF PIPE PIPE 

2' above 
S1 1 12 11 6o•211 58'211 

RUT'fAce I 16 11 

Thorpe Everdur : 

121 25' 82181 5?'8 1 Screen 

latteched 
! 

10 11 11 '5" 57'8" 46'J" to scr~~n 
SII ~ HOLES I 

6• 50' 50' Surface East side hole 
-· -- --- -

s• 65' 65 I Surfe.ce Jorth aide ho~ 

10 1 42 1 42' Surface South aide hole 

Dril/~:r_-~R~aOJy'---"M'""e~g,...r...,e...,v.__ _____________ _ From Surfa.:e to ___________ fut 



,~ .... _ 

/.A'itern ~pang, Inc_. Wel•er•atle• 

_.tN~CT .. -···-- l\tlantic, ~bi.liL ___ ·---------

Omaha. Nebraska 

Well No .. -.ll .................... . 

Ln.; of well from 1round lc~l: 

fll( 

. o ____ _ 
flit 

to.--··-- __ 3 

_3 _ _ to ··----·-·16 .. _________ .. 

_____ 16 ____________ to ......... 18 ............. . 

__ 18 __________ to _________ 2.0 ............. . 

__ ·-·-· ~0 ......... _ to ......... 2.6 ............. . 

··-·----··-2.6 ............ to ......... 31 ............. . 

--··-·--···Jl .... ----·-· to ---···-··3.8 ............. . 

·- ________ 3_8 ________ . ___ to ........ .!1.0 ............. . 

·--·-------~-0 ......... ___ to ......... 4.8 ............. . 

48 74 
·---··--·-··-'·-·----·-- to···---------···········-···· 

74 75 
··--·--····- --·----··------ to-·········--·····-··---··---

75 84 
··-··-·····-----·-···------- to·······-··-··-···-·-··-····· 

84 86 
-------·----·----··-·------- to -····---··--···-·-------···-

··-··-·----·-·---·-··---···· to ........................... . 

............................ to····---················-··-

-·-----··--·--···-·-····---·to·········-···---··········· 

T 
4 2.. • 30' 

Jr.ilrd Hole 

l/ 8• Plui 

F._._ 

_____________ 'l'.op. .. soil., ... bla.clc. .... -----·-··-·-·-----· 

Gray._ f. .brown .. clay ............ ·····--·-----· ______ ····-·-··--······--···---------~----··-

l3~ue ... clay .. & .. sand---···-·····-··········--···-·-·-··--·-···-·················---~;············· 

.. _________ c.o.a.r.se ... and .. .fine ... sandr--·Sm4lll .. .g.:ra.vel., .... bl-U8--········ 

··----·--·-------C.O.a.r.se ... and .. .fine ... s.andp----9.rav.e1-r---b.u.f£ .......... ---·-·-···· 

.. . .... -·· .Co.arse .. and .. .fine ... s.and-r---9r-avel-.,.--bould&Ji-li-··············· 

·-·- ...... Dakot.a ... s.an..ds.tone-------·····-·--·--·-··-··-·-···--·---···-·--··-·-·--·-···----------·-···-··-·· 

·-·---------Yellow ... s.h.a.le---·······-···--·-·---·---···----··-·-··--····--·--·-···----···········-····---···-·--··--

·-- -------··---D.akot.a ... s.ands.t.one.-,----f-ine-r---t.i-9-h-t----····--···-····-·-·····-··-·-·······-·· 

............ P..~l<:9..~-~----~~n_q_~_t9~~-.L----~-~_q_t_wn_, ____ ;t_q_q_~~-----··-·-·------------····--····-·· 

Yellow shale _ ................................ -... --................ -............... --.... ~.- .......................... -.......... -.......... -...... ---.... . 

··········-·----~~n~~-~-9-~~-'----m~~~-Wl.l . .~. ... J9.9.~-~----··--·-···--·······--·--···--························ 

-----··-···-··--X~JJq~----~-h-~J~---·---········--··-··---···--··--··-·-···-··-···---···-····-·······-········--······-·-··· 

631s 

64' 
Clay Pack 

Scrttn 60' 

l • _":'"".;-u~d7_., .. .,-;;:o-; ;-.-;: ;:-.~.~-~ ,. •. e , • • .o, ~ o·•o. ,_' '• • 
,..... -, ,. •· •.•.. • "'t•., 

;- .. ,. .-. , -- .~ i o ~- 1 o r 1 
·.. _til . t • · r • t · . ' • • ·: •·: o •' rt · • 1 ~ 

• , . , ., •- 0· .• · .-. . . •- • , • .- ' · • •. ·e· ·• /t •' •. •· •·, • , ' ~-•. • .1 · • 
• . • t I I 0' . . '. t• A. 0 I • , • • I . .. . e 
,., I" 0 _.1 0~ ": .. I • t. .• I .1. ,:.) ,., .. t'.'ot .• f. 1Jo .1 I. ·.·! 
L·~·-~-·~·~-:~·-·~---~~~-·~·~·~--~·~·~-·~·~-~-~~~~~·~--~~,~~~~~ 

Naluul 
Ground Le~el 



~p~~•~~c•~-~ WATER WELL DRILLING q-· 
EXPLORATION BORINGS ANO TEST SURVEYS 

... ,.r'1 .. 1 A-~0 WIT ... 

~TN£ & le0W"Lii!!:~. INC 

lwi£MP..,15. 7t:,...NE55ft. 

Mr. Adolph Paul 
Water Commissioner 
Atlantic, Iowa 

Dear Adolph: 

LAYNE TURBINE PUMPS 

Pf-'ION~ 4~1-2:388 

·October· 4, 1961 . 
(diet. 10-3-61) 

II(ANSAS CIT'V .... ,SSOURI 

WICI-IITA. llfA.NSAS 

0 ............. ""1[.8RAS~A 

aa.!.t:S:•ow.a 
AU~ORA. ILL.INOIS 

s~ -Ou•s ..... ,ssoug, 
Ot:N~t:R.COLORAOO 

.. 30 COMMERCIAL AVENUE 

OMAHA' 10 

NEBRASKA 

•• 

Enclosed please find one copy of each well information sheet on well 
No. 8 and 9 which we drilled for the City of Atlantic in August, 1955. 
I believe you mentioned to me yesterday that yo:u.r city numbers were 
exactly the opposite so that you might want to renumber these sheets. 

! 

Also, I believe you asked the question about the size of the screen 
in the bottom of the wells. You will note that the ca3ing size is 
16" O.D., and according to our information is 1/2" wall casing which 
would have an I.D. then of 1511

• The screen is a Layne bronze shutter 
screen, and the maximum O.D. of the screen over the welded bronze bands 
at each screen joint would be approximately 13lj to 14" O.D.; and I am 
sure you would find a clear opening through the strainer as approxi
mately 12 1/411

• There is a total of 30 ft. of screen inthe bottom of 
each well, and each well has a 5 ft. length of bronze blank casing on 
the top of the screen with a lead seal swedged out against the 16" O.D. 
casing. 

If you were to use your surge block plunger on either of the wells and 
wanted to actually surge in the well screen I am sure that you would 
find that a ll 1/2" or 11 3/411 diameter ring would fit nicely inside 
the screen, and if you wanted a tighter fit you probably could even go 
to a 12" diameter rubber ring. 

I trust this gives you the information you might have desired. Should 
you have any further questions, please advise me. 

Yours truly, 

LAYNE WESTER.~ C<l-1PANY 

G. (!. J}a_(tA/ 
C. C. ~as 

CCH/cc j . 
Att. 



...... ~ .. 

O.aha, N~a 1 fora adon 

· I. Con tract .......... Gltt:£ ... 9.:f. ... :~.o;..J:~::J~---·······-···························································Date. _____ ... \l:..i!~.:3.:..,. . .7., ... l.:55 .................. . 

... 2. Gity and State ............. ~~-~~-~-'---~~---···················································Drilier ...... IJ.~-~~---~~~~----······················ 
. " 

3. Well ~o ...... S ........... Welllocation: ········--·~-~-~--.!!.~~-~~--~-~~---C?.r .. ~~-~-~--~-~~---~~-~~-~---~~!~~:-~-----···················~- ---~-

4. \Vork began ............... ~-~X ... n.l .... !?..~?work completed ........ ~-~-~~-~--}.~---~2.?.?. ........ Number of working days ..... ?.: .... . 

•' 5. Diameter, length and type of material left in well: 
51 o! bronze blank vith leau seal 

6. ..)9.~'-····.feet of ·····---~~~~-~!J~-~-~!".L.~.n&-een made oL ..... ~-~~!!:~~---·······························No ....... ~ ............ ~penings. 

7. . ..... )2 ..... .feet of ... 1.:~---····.inch inside casing made oL. ..... .s:t.d..;li;le.j!! ... 1rall ........ with ..... w.el.:;;.eti. .... connections. 

8 ................ .feet of ............... .inch outside ~ing made oL ......... :: ... :: .... ." ................................. with ........................ connections. 

9 ...... 2.1 ...... yards of gravel used in the well. Size. ___ ............... r.otid .. .c:&:'lcl ........................................................................... . 

10. Test of well. Did you use test or permanent pump? ---~---··l'.cs.t ............ . . ......... 6.~---··············. . .......... 5 .................. . 
Size af Bowl Stages 

11. Size of orifice ........ 4 ......... inch by ......... J_ .....•. .inch. Orifice tube reading .............. 23 .... ____ inches. 

12. Pumping test- measurements from ground level: 

TIME 

....... .lh JQ .. .a.m. .. 
8: 1':) ;>m 

........ 12J.:XLam 

........ 6l!XL..am. .. 

--------'llOO .. .am. .. 

_________ 81JO . ..am. .. 

........ ~:J.J.OO ... am 

G.P.M. 

. ........ 2JO .......... . 
20() 

......... .200. .......... . 

......... 250. .......... . 

. ........ JOl .......... . 

. ........ .2Jl _________ _ 

......... 20G .......... . 

STATIC 

. ......... 20 ............ . 
2-J 

.......... .20 ............ . 

. ......... 20 ............ . 

. ......... 20 ............ . 

.......... 20 ............ . 

. ......... 20 ............ . 

DRAWDOWN PUMPING LEVEL 

··-··-·---~---·-····-:· ......... 35 ............. . 
15 35 

........... 1.5 ...... :····· ......... .35 ............. . 

___________ l.B.! .. h.~--- . ........ 38.~.--b.~----

........... 22 ........... . . •....... ..U2. ...•....•.... 

........... 1~----········ . ........ 35. ............ . 

........... 15 ........... . . ........ 35 ............. . 

13. Recovery in 5 minutes ............................................................ , in 30 minutes ............................................................................. . 

14. Did you seal bottom of well? ... ~e.s. ...... Thickness .... 3/B .... .inches, materiaL. ............... br:cnzc .. .plate. ........................ . 

15. Well underreamed? ...... no ..... Frorn ............... .feet to ............... .feet, ............... .feet to ............... .feet. 

16. If all screen was not placed at bottom, state how it was spaced. 

From .................. feet to ................. .feet; frorn .................. feet to ................. .feet; frorn .................. feet to ................. .feet. 

17. Dept!-! of well from ground level to top of plug.::········--7·:1·'---6-tt.......... Size of drilled hole .......... h,)-'1 ................................. . 

18. Was cement placed around or between any of the casings? -----!~!!'!"··2~)L.to-··3'.}l.. ........................................................ . 

19. If so, state where, how much and method used. ---····---?-u-"t··tfi··~·-························································································ 
rou:!1 2" pipe 

····-·····-····································- ........................................................................................................................................................... . 

·······························-·································----------------·---···········-······-························· .. ············-·-·····--···· 



t/f,•II/UfUII ~lllf o.at.a, Nebrcnlca' We - ... dorm•• oa 
- ~ - tit 

hi• I 

. OJNTRACf ........... Citj···c;[·iuanili';···l,o;;a···················································'·····'·············· Well No ...... -~···················· 

Log of well from ground level: 

Feet · Feet · 

............................ to ........................... . 
0 ll 

···························· to ........................... . 
ll 13 

............................ to ........................... . 
13 17 

............................ to ........................... . 
17 20 

............................ to ........................... . 
20. 22 

............................ to ........................... . 
22 27 

.. ." ....... : ................. to ........................... . 
27 30 

·········3a············-- to ········"3b··············· 

............................ to ........................... . 
36 hl. 

·········hi·············· to ·········rtr·6·ri····· 

............................ to ................... , ....... . 
77 1 6~ 79' ~~ 

............................ to ........................... . 

............................ to ........................... . 

............................ to ........................... . 

---·---·-··-··· to ···-------·-··-----· 

-----··-··-······· to ----··-·-··--···· 

. - . ~Fonnltion 

··········ar.oiiri··-sir·t:;···c:l.iy·····················································.~-·-·········--······-·················· 

··········B·lua-··ca:i.-······················································=···································--·-·······-···· 

···········c;oa:r·se···sa.nc···t:r--ac·e;··o·~,--ciay······································································· 

. •' 
·······---~~iu.-e···cia.y--············································································································ 

------·-·-c:oa:r·sc ... e&nc···tiacc .. o.f .. PiiUilin····:o-r.e·;.·:~·-····--······--·····---·.······---····--
·····--··atu.e-··c:li-y····-~---··········-~---~···············································································-·· 

·····--··coa:rse-··a&nt:r·-;.n<r-:·ijoave"I"·;;··ooi.ilat!"ra·····································-·······-···· 

·······--I)li{"Ot.:t···::-ru1"2s:so.n-e···witJ1-·c13y··a·~reaxs················································· 

·····--··kk·a~o.···sanL·st.eiie···ra:rri~;.···trF.n"t········································-··················· 

···········ra1Wt.a···-s-an·c-at.eiie-·:r-ali-1~F-"Iooa·e····································-······················· 

.. .............. , ... ~.;-:-·;.+·~.-.;..-~·-·-;·:..:;··---7-,:~::::.:~·-·c;:.;:·;:~-;..-t•••··-----------------------------·-·-·-··---------·---------·--·
.l..- .c .. ~~-·- ·-·. .. LC.r........ ..... .:>~·~--one 

---··-···-··--·-······-··-------·-······-······-···················-···········-··-··················· 

7~ I 6" Depth 

Gravel Pack 
h9' 6" 2 28 

Clay Pack Ca:J<t 

T 
Drill~le 

Extension 

Natural 
Ground Level 



. ' .p·.=:>·-•r;.. ,... I ~--·- ~IIL~"':i..''...l.i.:.Gd4L_ __ : -..... ~.--. .... ~ ....... ---------- ~-- ~ . ~ :-,_, I 

. I . _ ________ ... _ ... _ 

4.430 Commercial Ave. Omaha, Nebras a 

.:z_· (I': '- ~ / ("' ADDRESS _if7Lt! It? A ../ / t:.L CUSTOMER (_j.}f-t./ OY. /-I-{(M-6c.. 
STATE .. :;:· r.e-<:" c-.-~ COUNTY c.:a·~ s 

I 

TI <-f. / ~ / ZERO ELEVATION WEI L NO. E'.. ,.. 
LOCATION 

lhP~-tlnl-1,~ pH ZS.D-. Nature of Mud 
! 

Resistivity Scale: I" 

Circ. Tem_E._. . Date L-1?-&' 
Potential Scale: 1" /0 rnV. Density. 

Weather ' 

First Readi11_g ~4.' 
Lineal Scale: 1" Zo" Viscosity last Reading /C 

logged by . I!).Q,S.o& Casing (Driller) Nn~e Bottom (Driller) 

Witnessed by 

Footage L~ed l,.d-
- Casing (from log) Bit Size: c. ,, Casing Size 

REMARKS 

. 
RESISTIVITY -SPONTANEOUS-POTENTIAL 

IMI LLIVOL TSl IOHMSl 

-I I 0 

L /0 
.) .,.., -LJ"' 

..1. - I -...... 
(, ~ 

:> 
J 

- -~ 1--
-

I - ,.. -- . I -- .. I _., . .....,.., ...... 
(" ..,., 
I ,... 
I 1'--

-_, 
~ 
~ -I _S --- -

I 
..l. ..J 

..r 
~ 

I -c:: . ... 

: 
I 

' ' 

--
.. 



•• llforauade 

1. Con tract. ........... ct~y-·c;·~-"Xf.Uftt:ta·-··············-··················-··················-······-···Date._l~t-;71"""11~·-···················· 

2. City and State .. ;:J.~t;te·;-·~····························································Driller -·····aru:ce···c:U'iliiitm·······················-
• • < - 9?.. l)f;f~:: ~··• •• ·:• • """ • - - • • ~ <M • • ~ • •• • -·• • ' ·-• • - ~ ~- o " • --- • - -

3. Well No ...... -'Jf·-,---.Well location: ........... )01"'"'1tirln ... or1"ower .. 7Iant-... acroli ... creik·~------................. :: ............ . 

............................... _ ... ________ .... _ .. _____ .... _____ .... _ ................ _ ... ____ .............. _ ............. -... -----·-·----·-··························--···-··-·----·-······-·····--·------····-··-··················---·-· 

4. Work began ......... Jtn::rl""Tj""l'9r,····; work completed ........... J"tu··~;-·27; .. '1'75-··---· Number of working days ... 7; ....... . 

5. · Diameter, length and type of material left in well: •' 

6. ------··y.,--.feet of ·nuttln' ..................... _ ...... .acreen ~rgr_~---~~~z~~--~~--!-~o .......... 
3 

........ :openings. 

7 r f • ch • "d • ad f · .l/.. 11 "th · • ·51'•6*--·~eet o .... 16 ....... m mSI e casmg m e o ..... 1w;--·fi1pe--~·-i"z:.:·····-----w' --····we'Iliell .... connectJons. 

s~ ... :. .......... .feet of ............... .inch outside casing made of ........... -------~------··----····--···--··----··with ... _ ................... connections. 

9 .... 20 ........ yards of gravel used in the well. Size. __ ................ ~--gr-.nv·e-r ............................... - ....................................... .. 

10. Test of well. Did you use test or permanent pump? ···--··t;e~·t .............. . . ........ SiZAi'BOWi"'"""' 

11. Size of orifice. ..... h .......... .inch by ... '2~--------··-inch. Orifice tube reading ....... 
23 

.......... __ Jnches. 

12. Pumping test- measurements from ground level: 

~ TIME 

)-:-31}·-p!!t-"'""""' 

J:j"t··am···---······ 

8-t-)-:7·-am--·----···--

91-9-~--am-----------

l~tOO-pm----··--·· 

2100--pm---·----

ll-3:f·?~·-······----

G. P.M. 

----~-----··--·----"· 

---·'2'.J:r···--·······--· 

"""2Y) ...... _ ........ 

--··'2s:r-----·--------

----~s-{}--------------

··--·m--··--·-------

·-·--yJ0···--··---------

STATIC 

'"'"'17"''"" _______ _ 

..... -..,. ............... .. 
.l.,· 

""'"!'/""""'""""""' 

..... '17 ....... - ...... 

·····"1";-----------·-··· 

..... "19"-·---·------

..... 1_,. ........ _ ....... 

DRAWDOWN 

------g------------·-

...... 9 .................. . 

...... '9 ................. .. 

-·--·n------··-·---··· 

--·--·n------·----·--· 

--·-·1)"'""'-··---

...... lJ""'""""•••··--

............ Sii5$""""'······ 

PUMPING LEVEL 

. ....... 2~r----··--······· 

. ...... '28'""'"'"''"""" 

------)0 ............... . 

···-··Jo ............... . 

·---""32 ............... . 

....... 32 ............... . 

13. Recovery in 5 minutes ............................................................ , in 30 minutes ............................................................................. . 

14. Did you seal bottom of well? ···:y~-5 ...... Thickness'jfa···---.inches, materiaL. .. bronz·e·-----------···------------------------------------· 
15. Well underreamed? ................ From ............... .feet to ............... Jeet, ............... .feet to ............... .feet. 

no 

16. If all screen was not placed at bottom, state how it was spaced. 

From .................. feet to ................. .feet; from ................. .feet to ................. .feet; from ................. .feet -to ................. Jeet. 

17. Depth of well from ground level to top of plug ... ~----··--a·sr·······----·--·· Size of drilled hole ....... £0• .. ···········--········-------··· 
18. \Vas cement placed around or between any of the casings? .................................. - ............................................................... . 

2~ 1 to )0 1 

19. If so state where, how much and method used.------··----··------·---------···-------------·-----····----·······--·····------··-------···----------·----········ 
' t.hrowh 211 '>f :. 1 ': 

. ipe 
·······----------------------··············----·········----------------------------·-·····························-----················--------·-----····------------·····---------------·-----·---·------· 

------------------------------------------------------------------········-----------------------------·--··-----·----·----·--·-----·-·················---····-············ .. -····························· 



W~or•adoa 

CONTRAcr ... --·-----~v-·ot-·""A·tarr:::tcr;···ti'l\la"·····································-··-·-··················· 
Well Noh __ .A_ ___ tj_ ___________ _ 

Log of well from ground level: 

Ftat Fill 

......... 0 ................ to ...... u. ... ----·-·· 

········-~---··········· to ...... 17 ____________ _ 

......... ~.7. .............. to ······-~---········--· 

......... ~§ ......... _ ... to ...... .ll_ ........ _ .. 

········-~·-············ to ·----~---········--

......... 2§. .............. to ..... J>S .......... __ _ 

......... ~.?.: ............. to ...... ~5. ........ ----··· 

............................ to ........................... . 

............•............... to ···················-·-··· 

............................ to ···········-······-··-··· 

............................ to···················-··-··· 

............................ to ···-·············-··-··· 

............................ to ·······················-··· 

--····-·······-·····-··· to ···-··-······-······-·-

. ____ to 

---·------ to----

T 
J,o •• ..,...,_ __ _ 

30'.· 
Drilled Hole 

3/Jl._• Plug 

FwnlltiDn 
--.Bzo.otln . .cJ.a,: .......... _ ........................ _ .. _. __________________________ ~: .......... -·-··-··----

.... Blua. .. ala;J ............................... -....... - .. -................................................ --.. -, -

.... Co.ar.ae.._aanli .. &nr..l.. • .gl".&Y£ll..-• .. .bould8r .. - .................... - ...... _. ____ . __ _ 
•' 

_.J:.eko.t£ .. 11&D.d.a:tona .••.•..•• - •. -------··-··--------··············-··-··--·---

... M&ko.t& .. s&Ddatmla . .llit.a..clq. stre•kt ···---·-----·-··-··-·-··----

... .lJUco.ta.....H.l'Uiatmla. ta 1 r~ 1 oose ..... -······----···-··-·-·---------·-·--

___ ldlkP.tn.. .. a&ru:Utt.o.rui:~.a.c .. s.n~ .. ::D.ar.se. ................ _ ......... _ ...... _. _______ _ 

.............................. ____ ............................. - ........ --.. ----·----·----·-------:-':'.;. .............................................................. _ ........................... ___________ .......... -

····--··········--··-··-··-···-·-··············-·---·--··-······-··-·-··-·-·-----·-···-

------·--··-·-·--··--------

as• Depth 

55 Gravel Pack 

Screen·.\. ------1~1-l-----

• •. :. J/bronze b~k 
seal 

·--------·--

57 1 6" 
16" 

-~..,.30" 
Casing 

Extension 

Natural 
Ground Lml 



• 
fe.u11,~~ 1~-s.t-E~ll" ~h1!11d.HD ~u--·~- !~ .. ~..,~:.;~ (h~~~~/-rz, 

.. rl WATER WELL DR I LLI N ~--·· ~t:' .. 
EXPLORATION BORINGS AND TEST SURVEYS 

LAYNE TURBINE PUMPS 

PHONE ~51·2~86 

. \. _/' 

··'/·' 
May 13, 1966 

-{diet. ·s-12-66). 

. :· ,, 
: } .•\ 

• \ f·,.' ·. I • 

' \. -/· 
\./ 

Mr. Lowell G. Edwards 
Manager 

.. -

Atlantic Municipal Utilities 
Atlantic, Iowa 

Dear Mr. Edwards: 

We are pleased to attach two copies ~f well 
record sheet on your new well No. 10 install~d 
at test hole 66-2. 

Yours truly, 

LAYNE-WESTERN COMPANY 

G. H. Beard 

GHB: ks 
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1ifD Information 

1. Contract ____________ ~!-9. ___ ~--~~!~~-#--------------------------------------------------------------------Date ______ ~!--~-·----~~---·········--··--···----· 

2. City and State-------~-~-~-~~-'---~-~------------------------··--------·---------·--·-------·--Driller ___________ ~~~~--!-~~~-~-~---·-···--·-····-··-----·-
3 W II N 10 -- ····-- ~h .·1-.. N----~··· 66-2 . -·· -- : -680' eut of wll·f- 6 ··~·-·-----·· 
, . e 0----·--··--·--·----··---·at test o e 0-------··········-··'····Well location (attach map).----·---·--··-----··-·--···--·---··········-···---·---··-----·-

---------"--~-!~1.--~!_! __ Jf!~~-------------------------·-----------··----------------------------------·-·---·-------------------·-·-------·----------------------------·-----·----

4. Work completed ____ ~.J'. __ ~ .. --.l~------------------------··· No of man hours as charged to job on time sheet ____ ····-····-·-------~---·--

5. MATERIAL: LENGTH 

25' 

OIA-

12" 

GAUGE OR 
WALL THICKNESS · MATERIAL TYPE 

,NO_ OF 
OPENINGS 

6. Screen 
7 ... Stainl••• ateel Slwtter 5 

7. Inner Casing 57' 6" 12" .6 ·eaat Iroa r 6 c 

8. Outer Casing ··-------·-······--·-.::..: ..... ::. 

9. -~-~--r~~WM; of gravel used in the well. Size_ ____ ~~---~--~-!2~-~~--~-----------------------------------------------------------------------------

____ .,_~~-----------------------
Siza of Bowl 

10. Test of well. Did you use test or pennanent pump? _1-'-'-~----------------------

11. Size of orifice _________ _6 ______ inch by ________ !t _______ _inch. Orifice tube reading ________ ~_, ______________ _inches_ 

12. Pumping test- measurements from ground level: 

TIME G.P.M. 
_____ ,_;_QO ___________ _ --------~17._ ____________ _ 

______ .a_:.lO ___________ _ _ _______ 317. ____________ _ 

----t-:-00.----------- ________ ll.Z ____________ _ 

__ ,llltQ. __________ _ ________ nl ____________ _ 

______ z_~_oo ___________ _ --------~_!?. ___________ _ 

_____ _J_J.Oil __________ _ --------~-1:7_ ____________ _ 

-------4!30----------- _______ _4_'-~-------------

STATIC 

----~~-~-----------

________ _l~-~------------

_ ____ 1~~------------

-------"~------------

14' -------------------

-------~-~-~----------

_________ 1~-~------------

.·· .. 
DRAWOOWN 

____________ J~-~--------

-------------~~-~---·-----

____________ J1_~---------

1"' -------·-------~-----------

17' 

17' 

26' 

__________________ ?. ___________ _ 
Stages 

PUMPING LEVEL 
29' 

29 1 

_______ }~--~------------

---------~_!_' ____________ _ 

ll' 

31' 

40' 

13. Recovery in 5 minutes.-----·-------·-----------------------------------·---------• in 30 minutes·---·----·--·----·--------··-·---------------·---·--·-·----------------·------

14_ Did you seal bottom of well? -------7••--- Thickness .. _____________ _inches, material___ __ ~-~~-~~~~----~---P~.-.P~~~~----------··-·---

15. Well underreamed? ________________ From _______________ _feet to. ______________ _feet, _______________ _feet to .. _____________ _feet-

16. If all screen was not placed at bottom, state how it was spaced-

From ... ----····---··-Jeet to ... ---··········-_feet; from .. ·-·······-····--feet to.·--··--···-·-··-Jeet; from .... ·-··---·· .... Jeet to ...... ·-·····-··-JeeL 

17 _ Depth of well from ground level to top of plug ...... -.. ___ 16~----6~~----·-----· Size of drilled hole. ___________ 4~.~~---··········-···--··-·--·---·-

18. Was cement placed around or between any of the casings? ____________ Ia __ , _______________________________________________________________________________ _ 

19. If so, state where, how much and method used.---···---------·-----·------··--------·-·---------·---·--------··-·-·-···-·--·-·-·----·---···--···-·-··-·--·-------

·--·····-------------------------------------------------------------------------·-------------------------------············-------------- -----------------------------------------------·····-··. ---------

----------------------------------------·-·················-················--·-············································-···········-----------········"'····················-·····················-····· 



C>.al.a, Nebra.lca Wet~Jiormatloa Pace I 

CONTRACf ......... C.~~l: ... ~t .. ~-~-1~-~U.~ ..... .lw.~ .. -··-···································-·---·-:········--····-···--- Well No _____ .lQ ______________ _ 

Log of well from ground level: 

Feet ftlt 

················-·······--·· to---·-·--···············-···· 

o• s• ............................ to ........................... . 

s• 13' ............................ to ........................... . 

13 1 21' ............................ to····--········-·····--·---·-

21' 36' ............................ to····--········--···-····-··-

36' 41' ···-··-·······--····-···-··· to ····-·-·----····-···-----· 

..... ~J.~---···-········· to -······-~-~---·-~~---·· 

···---~-~---~-~---····· to ........ 5.S.~ .... 6.~---··· 

..... .S.~-~---'-~---····· to ........ 7.1.~---···-······· 

..... 1.1.~---·-··········· to ....... 16.~.--.6.~~------

..... 1.6.~ ... 6 ............. to ···--·--·--···------------

-----··-···-····---·····-·-- to···-·-····-·--·--·--·------

---·-·········-············ to ·····----·----------------

............................ to -------------------------

---------------------··- to -------------~------

·······------------------ to -----·-----------

T 
42 25' 

Drilled Hole 

Black •oil ···--········· ···-······· .................... ·························-···········------··--------·············-··········--···-··j····-····· 

---~-~~---~-~~1 ................................................................. ···········--·-·············-···--···-·········· 
•' 

·--~-~~---~---~--J~---~~---: .. J~----------------·-········-··-··-··········-·-·········· 

·--~~!'~.! ... ~.1 ••• ~1~ .. .1!~~-~ .. --.~---~~---~---~--J~------------· 

---~-~~-~--~~~-~~ .. ---~-~~--~-~~---.. ·~---~~~J.Y ... ~~---------·---··--··-----··· 

... Jl.!l~cg·'---'-'-AA~.t~~ ... ~-~-~~ ..... '-~--•,;~~1 ... '-~---~---f-k~Y. .. l~ 

·---~~1~ ......................... : ........................................................... ·-·-··-·····-···························· 

... PU.o~ ...... ~t.t~ ..... -..~1-. .. J.t.•.--~---t.•~r.lJ ... l~ .......................... . 

... DI.kot• .. -f.Udt.to~ ... --'-~---&t:•n.l ... t.lH. ....................................................... . 

... I.ellow. . ...a.lwr..lt ................................. · .. , .. _ ....................................................................... . 

76' 6" Depth 

S6 t 6" Gravel Pack 

Saeen 57 I 7-\" 

20' 
Clay Pack 

Casing 

B~ng 
Extension 

l • -~-~:d-;:., ... ~7;:-:o-:; -;-.-;-::-:-_~.-:-: :-;,:- .. •. a_..- 0 _o ,o. • 011tO ···-~' .o· J •. . • . ... - 0 , • • •• • .. - • • ' • .• • • ,. . ... • . • • 
(- .. • :. • A ~ 0 o ~- • or' ··. :• • t. •. r ' ~ t ..• ' • ~ • · .: f.: • ~ ~ t 1 t. ~ , • • 
, • .• ·•' i' o. o· ·.: o-.,. o· .- .•· • ,~ .... •:. ~-.·.o· ,·• ~ o.' • . .- •· •·-. • •·' 9··; . . • .... ; ·•· ·o o· 4"' ·e · ., ·• '• • · .. , 

L-~~~~~--~~··~·~·~::~·-··~~~-·-w_·_:~-·--~_,_•~·-·-•--··~~-·-·~-'-~~~~:_•·_•_l_._t_•_·_~ __ ~_<_••_·_~·-'_~•_._:• __ ••_._· __ ··--i~~~~~ .. ~--~~ 

Natural 
Ground level 



,.. 

I!J!Lne-/Ueste,.JIItompsng, Inc. . .......... 
1. Contract. ___________________ s.~.~Y ... ~!" .... ~~J.~-~-~-~-~---············································oat~.--·······-~-~~~-:.7.7 ................... _ ....... . 

2. City and State.~::.~.:;::.:~-~~-~~-!~~-~!.-.. !~~~-------······································Driller ......... !?.~.!.! ... ~~~~-~-~-~-~---·············-·· 
.1. w~n No ....... l.~ ............. at test hole No ........... ~.~:-:-:~ ... Well location (attach map)._ .. ~.Q.Q.~----~~~.t-... .Q.LJJ.L ........... . 

-------·-·······-··-------·---·····-···············-······································-·························~--------------·-···-···························---------------------------

4. Work compJeted _____ '£_ __ -::__/.J..: ... .Z.} _____________ :··-··· No of. man hours as charged to job on time sheet ............................ -. 

5. MATERIAL: DIA. 
~OR 

WAll THICK"ESS MATERIAL TYP£ 
ItO. OF 

Of'EJUNGS 

6. Screen .... 3.0.~---- .... 12.~~ ·······-···7. ... gal.\g_~- ........... $. . ..:~ ..•........... L~Y.Jl~ .... §.h.lJ.t.t~r ....... .S.. __ _ 

7. I_n.ner Casing ___ 6.0.~----- .... l.~.~~ ···-·-·······'··~-I~-,..----. . ...... ~.t~-~-l.......... P.J.~.n~------············ 

8. Outer Casing 
i.. ~-- IG.·.J.. 

9 ......... 4 . .0 .... tons of gravel used in the well. Size ______ ............. ).9. ....................................................... : .............. ~4 .... G-.~~~-l ... ~ 

10. Test of well. Did you use test or permanent pump? ·····--·~-~~.t .... : ....... . ------~~----T ............... . . ................ ) ........... . 
Siall a-t --11. Size of orifice ... ·-----~------·.inch by ___________ :,t. ... .inch. Orifice tube reading., ....... : .............. ~ .. .inches . 

. ·· ... 
12. Pumping test- measurements from ground level: 

TIME &.P.M. STATIC DRAWOOWN PUMPING LEVEl 

... 2.~ .... h.Q.lJ.t:.S. .. . ............ 3..0.0 ....... . ·······-·l-~.A.Q .. ' ..... . ......... .l.4 .•.. Q.~---· ............ 2.8. .•. 0 .. ' .... 

13. Recovery in 5 minutes .............. i:.~JJ ...................... -........... , in 30 minutes ............................................................................. . 

14. Did you seal bottom of y,·ell? .... Y.~.l? ..... Thickness .. JJJJ? . .inches, material...~ .... · ............ ?.t.9.inJe..s.s .... s.t.e.e.l ........ . 

15. Well underreamed? ................ From ............. : . .feet to ............... .feet, ............... .feet to ............... .feet. 

16. If all screen was not placed at bottom, state how it was spaced. 

From ................. .feet to .................. feet; from .................. feet to ................. .feet; from ................. .feet to ................. .feet. 

17. Depth of well from ground level to top of plug ............... ~.J..,. ............. Size of drilled hole .......... 4.2.~~---·-···············---······· 

18. Was cement placed around or between any of the casings? ........ N.9 ...................................................................................... . 

19. If so, state where, how much and method used. ---··································································-············································· 

·····-··---------------··················-········-····-·························-·········································----------·---------------------------------------------------················· 
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department of water, air and waste management 
November 28, 1984 

Board of Trustees 
Atlantic Municipal Waterworks 
15 W. 3rd St. 
Atlantic, Iowa 50022 

RE: Synthetic Organic Compound_ Study . 

Dear Board Members: 

•• 

We appreciate the assistance you provided our. regional staff during the recent 
sampling of your water system. The purpose of the sampling was to determine if 
any synthetic organic compounds ~re present_in your drinking water sources. 
The attached analytical results indicate··tf1e follCJWing organic compounds were 
detected: 

Sample Organic Concentration In 
Location Compound Parts Per Billion 

We 11 #2 1,1 Dichloroethane 1 
Well #2 Trichloroethene Detected Only 
Well #3 Ch 1 oro form Detected Only .. 
Well #3 1,2 Dichloroethane .. Detected Only 
Well #3 Trichloroethene Detected Only 
Well #3 Tetrachloroethene 2 
Well #7 Trans 1,2 Dichloroethene Detected Only 
Well #7 Chloroform Detected Only 
Well #7 Tri ch loroethene 2 
We 11 #7 Tetrach 1 oroethene 260 
We 11 #7 Atrazi ne 1.7 
Well #8 011 oro form Detected Only 
Well #8 Tetrachloroethene Detected Only 
Well #9 Tetrach 1 oroethene Detected Only 
Well #12 Tetrachloroethene De tee ted Only 

We feel it is necessary to conduct additional monitoring to determine if the 
contaminants are present in the finished drinking water. I have requested our 
Atlantic regional office staff to conduct the sampling in the very near future. 

Thanks in advance for your cooperation. Please contact me directly if you have 
any questions concerning this letter. 

Sincerely, 

JRH:blb/FSW321001.01 
cc: Region 4 

Ivan Schwabbauer, University Hygienic Laboratory - Iowa City, Iowa 
henry a wallace building • 900 east grand • des mo1nes. 1owa 50319 • 515/281-8690 
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University Hygienic Laboratory 
Analytical Report 

;I',. .,.,, ... . ; 

Client: IDWAWM- SOC Study 
Client Address: 

Client Sample Identification: Atlantic, Well No.2 
Date Sample Collected: 8-8-84 
Date Sample Received: 8-9-84 

ANALYTICAL RESULTS 

UHL Lab No. 4-4402 

Concentration 'l>SD 

1 of 2 

•• 

Accuracy Quantitation 
Analyte (~g/L} Precision {%Recovery' Limit (~g/L) 

chloromethane <1 

bromomethane <1 

vinyl chloride <1 

chloroethane <1 

methylene chloride <1 

1,1-dichloroethene <1 

1,1-dichloroethane 1 

t ra·ri·s -1 '2-d i ch lorbethene <1 

chlorofonn <1 

1,2-dichloroethane <1 

1,1,1,-trichloroethane <1 

caroon tetrachloride <1 

bromodichloromethane <1 

1,2-dichloropropane <1 

trans-1,3-dichloropropene <1 

trichloroethene <1* 

dibromoch1oromethane <1 
Anal tical Method: EPA Methoc 624 

*compound detected but below quantitation limit 

030/augsoc25 

+ 10% 86. 

+ 9% 99 

+ 8% 102 
, ... 

+ 12% 99 

~ 10% 77 

+ 10% 97 

+ 4% 100 

+ 10% 76 

+ 3% 99 

+ 3% 92 -
+ 2% llO -
+ 5% 104 

+ 3% 96 

+ 2% 87 

+ 4";. 86 

+ 7% 69 

~ 11% 92 
Allalyst: G. Robertson 
Verified: 
Date Reported: 

jzA.... 
9/10/84 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
and s. C' nase 



• 
University hy~ienic Laboratory 

Analytical Report 

Cl i ent: I OwAI-IM - SOC Study 
Client Address: 

Client Sample Identification: Atlantic, Well No. 2 
Date Sample Collected: 8-8-84 
Date Sample Received: 8-9-84 

ANALYTICAL RESULTS 

UHL Lab No. 4-4402 

Concentration %50 
Analyte ( ~g/L} Precision 

cis-1,3-dichloropropene <1 + 7% -
1,1,2-trichloroethane <1 + 8% 

benzene <1 + . 3% 
: .. ·• 

2-chloroethylvinyl ether <5 + 23% 

bromofonn <1 + 16% 

tetrachloroethene <1 + 5% 

1,1,2,2-tetrachloroethane <1 :!:. 12% 

toluene <1 ·+ 5% 

chlorobenzene <1 + 9% -
ethyl benzene <1 + 8% 

acrolein <25 NO 

acrylonitrile <25 NO 

2 of 2 

•• 

Accuracy Quantitation 
(%Recovery' Limit ( ~g/L} 

80 1 

92 1 

96 1 

84 5 

96 1 

94 1 

98 1 

87 1 

88 1 

88 1 

NO 25 

NO 25 

Analytical Method: EPA Method 624 Analyst: G. Robertson and S. Chase 
Verified: )2.1.... 
Date Reported: 9/10/84 

ND = Not Determined 

030/ augsoc26 
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RECEIVED • • 

'84 t-iGU 6 f1M ll 21 University Hygienic Laboratory 

:- :. r·:. ~-,: : ! -. ·. ~ ~~ ,_. 

.. ·-. ,c-;c 
·.;; ' •. : ~\' .:... '. -: ' •.• ._· · ..... v • -

c1; e'nt: , , .wwAwM --·soc study 
Client Address: 

Analytical Report 

Client Sample Identification: Atlantic, Well No. 3 
Date Sample Collected: 8-8-84 
Date Sample Received: 8-9-84 

ANALYTICAL RESULTS 

UHL Lab No. 4-4404 

Concentration %SO 
Analyte (11_9_/L) Precision 

chloromethane <1 + 10% 

bromomethane <1 '+ 9% 

vinyl chloride <1 + . 8% 
.. 

. ·· .... 
chloroethane <1 + 12% 

methylene chloride <1 + 10% 

1~1-dichloroethene <1 + 10% 

1,1-dichloroethane £ 1 + 4% -
trans-1~2-dichloroethene <1 .!. 10% 

chlorofonn <1* + 3% 

1,2-dichloroethane <1* + 3% 

1,1,1,-trichloroethane <1 + 2% 

carbon tetrachloride <1 + 5% 

bromodichloromethane <1 + 3% 

1,2-dichloropropane <1 + 2% 

trans-1,3-dichloropropene <1 + 4% -
trichloroethene <1* + 7% 

dibromochloromethane <1 + 11% 

Accuracy 
_{%Recovery_ 

86 

99 

102 

99 

77 

97 

100 

76 

99 

92 

110 

104 

96 

87 

86 

69 

92 

•• 

Quanti tat ion 
Limit (J.!g/L) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
-· 

1 

1 
Anal tical Method: y EPA Method 624 Anal y st: G. Robertson and s. c 

Verified: ~-~ 
Date Reported: 9/10/84 

*compound detected but below quantitation limit 

030/augsoc29 

hase 



.. • University Hygienic Laboratory 
Analytical Report 

Cl i ent: IDWAWM - SOC Study 
Client Address: 

Client Sample Identification: Atlantic, Well No. ;'3 
Date Sam~le Collected: ~-8-84 
Date Sample Received: 8-9-84 

ANALYTICAL RESULTS 

UHL Lab No. 4-4404 

Concentration %SO 
Analyte {JJ_g/L} Precision 

cis-1,3-dichloro~roQene <1 + 7% 

1,1~2-trichloroethane <1 + . 8% 

benzene <1 + 3% .. .. 

2-chloroethylvinyl ether <5 + 23% 

bromoform <1 ~ 16% 

tetrachloroethene 2 + 5% 

1,1,2,2-tetrachloroethane <1 !. 12'1. 

toluene <1 + 5% -
chlorobenzene <1 + 9'J, 

ethyl benzene <1 + 8'J, 

acrolein <25 NO 

acrylonitrile <25 NO 

kcuracy 
(%Recovery 

80 

92 

96 

84 

96 

94 

98 

-- --- 87 

88 

88 

NO 

NO 

2 of 2 

Quantitation 
Limit (~g/L) 

1 

1 

1 

5 

1 

1 

1 

-- 1 

1 

1 

25 

25 

Analytical Method: EPA Method 624 Analyst: G. Robertson and S. Chase 
Verified: .tz- )-
Date Reported: 9/10/84 

NO = Not Determined 

030/ augsoc30 



RECEIVED 

f 4 I ~ 5 Ill I : -z i • University Hygienic Laboratory 
Ana lyt i ca 1 Report 

·! .• 

Client: ... -IOWAWM ;_·soc Study 
Client Address: 

Client Sample Identification: Atlantic, Well No. 7 
Date Sample Collected: 8-8-84 
Date Sample Received: 8-9-84 

ANALYTICAL RESULTS 

UHL Lab No. 4-4406 

Concentration %50 Accuracy 

1 of 2 

•• 

Quantitation 
Analyte ( lJ9/L) Precision (%Recovery Limit (lJg/L) 

chloromethane <1 

bromomethane <1 

vinyl chloride <1 

chloroethane <1 

methylene chloride <1 

1~1-dichloroethene <1 

1,1-dichloroethane .(1 

trans-1 ,2-di ch l oroethene· <1* -· -· 

chlorofonn <1* 

11 2-dichloroethane <1 

1,1,1,-trichloroethane <1 

carbon tetrachloride <1 

bromodichloromethane <1 

1,2-dichloro~ro~ane <1 

trans-1~3-dichloro~roQene <1 

trichloroethene 2 

dibromochloromethane <1 
Anal tical Method: y EPA Methoc 624 

*compound detected but below quantitation limit 

030/augsoc31 

.:!:. 10% 

+ 9% -
+· 8% -

:· .... 

.!. 12% 

+ 10% 

+ 10% 

+ 4% -
+ 10% 

+ 3% 

+ 3% 

+ 2% 

+ 5% -
+ 3% 

+ 2% 

+ 4% 

+ 7% 

+ 11% 
Anal st: y 
Verified: 

86 

99 

102 

99 

77 

97 

100 

76 

99 

92 

110 

104 

96 

87 

86 

69 

92 
G. Robertson 

Date Reported: 
£A. 

9/10/84 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
and s. c nase 



• University Hygienic Laboratory 
Analytical Report 

Cl i ent: I DWAWM - SOC Study 
Client Address: 

Client Sample Identification: Atlantic, Well No.7 
Date Sample Collected: 8-8-84 
Date Sample Received: 8-9-84 

ANALYTICAL RESULTS 

UHL Lab No. 4-4406 

Concentration %SO 
Analyte (~g/L) Precision 

cis-1~3-dichloropropene <1 + 7% 

1,1,2-trichloroethane <1 + 8% -
benzene <1 +- 3% 

.. 

2-chloroethylvinyl ether <5 .!. 23% 

bromoform <1 + 16% 

tetrachloroethene 260 + S'I. -
1,1,2,2-tetrachloroethane <1 .!. 12% 

toluene <1 + 5% 

chlorobenzene <1 + 9% 

ethyl benzene <1 + 8% 

acrolein <25 NO 

acryl ani t rile <25 NO 

Accuracy 
(%Recovery' 

80 

92 

96 

84 

96 

94 

98 

87 

88 

88 

NO 

NO 

2 of 2 

•' 

Quantitation 
Limit (vg/L) 

1 

1 

1 

5 

1 

1 

1 

1 

1 

1 

25 

25 

Analytical Method: EPA Method 624 Analyst: G. Robertson and S. Chase 
Verified: b.~>-
Date Reported: 9/10/84 

NO = Not Determined 

D30/augsoc32 



CLIENT WAWM - SOC 

.·. 

UNIVERSITY HYGIENIC LABORATORY 
UNIVERSITY OF IOWA 

OAKDALE HALL 
IOWA CITY, IOWA 52242 

•• 

SITE -~A..;;.t..;...;la;;..;.n~t..;..ic.;;__ _____________ PRIMARY LAB ID _ __;.4_-4.;_4;.;;.0~6 ___ _ 

SPECIFIC SAMPLING LOCATION Well No. 7 SECONDARY ID 
-~-~------~ 

PESTICIDE COMPOUNDS 

Compound 
Concentration 

(l!g/L) Compound 
Concentration 

(lJg/L) 

Aldrin {HHDN) •••••••••• 
alpha-BHC (a Benzene Hexachloride) 
beta-BHC (S Benzene Hexachloride) 
delta-BHC ( o Benzene Hexachloride) 
gamma-BHC (Lindane) 
Chlordane •••••••••••• 
DOD (TOE) •••••••••••• 
DOE • • • • • • • • • • • • • 
DDT (Di chl orodi phenyltri-

chloroethane) 
Dieldrin {HEOD) •••••• 
Endosulfan I (Thiodan I) •••• 
Endosulfan II (Thiodan II) 
Endosulfan sulfate 
Endri n (End rex) ••• 
Endrin aldehyde •• 
Heptachlor •••• 
Heptachlor epoxide 

D24/p4-4406 
102684 

<0.02 
<0.01 
<0.02 
<0.02 
<o.or 
<0.1 
<0.04 
<0.02 

<0.04 
<0.02 
<0.02 
<0.04 
<0.02 
<0.04 
<1fJf5 
<0.01 
<0.02 

Toxaphene (polychlorocamphene) 
Dyfonate (Fonofos) ••••• 
Counter (Terbufos) •••.. 
Lorsban (Chlorpyrifos) ••• 
Thimet (Phorate) 
MaCa p ( Et hoprop) • • • • • • 
Atrazi ne (AAtrex) •• 
Bladex (Cyanazine) • 
Lasso (Alaclor) ••••••• 
Treflan (Trifluralin) •••• 
Sencor (Metribuzin) •• 
Dual (Metolachlor) ••••• 
Prowl (Pendimethalin) 
Amiben (Chloramben) 
Banvel (Dicamba) 
2,4-D •..... 
Silvex •••••• 

<0.6 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
1.7 

<0.08 
<0.08 
<0.02 
<0.01 
<0.1 
<0.02 
<0.07 
<0.07 
<0.07 
<0.05 



., - ·-: University Hygienic Laboratory 
o- ·-I ; • 

-~·>"~,:::~ Analytical Report ·'' . - . . 
~. ' . ~ "\) ,, 

Client: IDWAWM- SOC Study 
Client Address: 

Client Sample Identification: Atlantic, Well No.8 
Date Sample Collected: 8-8-84 
Date Sample Received: 8-9-84 

ANALYTICAL RESULTS 

UHL Lab No. 4-4408 
.. -

Concentration %SO 
Analyte (uCJ/L) Precision 

chloromethane <1 + 10% 

bromomethane <1 + 9% -
vinyl chloride <1 + "8% 

chloroethane <1 + 12% 

methylene chloride <1 + lO'.t 

1,1-dichloroethene <1 + 10% 

1,1-dichloroethane <1 + 4% 

trans-1,2-dichloroethene <1 + 10% 

chloroform <1* + 3% -
1,2-dichloroethane <1 + 3% 

1,1,1,-trichloroethane <1 + 2% 

carbon tetrachloride <1 + 5'.t 

bromodichloromethane <1 + 3'.t -
1,2-dichloropropane <1 + 2% 

trans-1,3-dichloropropene <1 + 4% 

trichloroethene <1 + 7'1. 

dibromochloromethane <1 + 11% 

.. 

1 of 2 

•• 

Accuracy Quantitation 
(%Recovery' Limit (lJg/l) 

86 1 

99 1 

102 1 

99 1 

77 1 

97 1 

100 1 

76 1 

99 1 

92 1 

110 1 

104 1 

96 1 

87 1 

86 1 
. ~ ... 

69 1 

92 1 
Analytical Method: EPA Methoc 624 AnaTyst: G. Robertson and s. c 

Verified: J?.A-
Date Reported: 9/10/84 

*compound detected but below quantitation limit 

030/augsoc33 

hase 



• • University Hygienic Laboratory 
Analytical Report 

Client: IDWAWM- SOC Study 
Client Address: 

Client Sample Identification: Atlantic, Well No.8 
Date Sample Collected: 8-8-84 
Date Sample Received: 8-9-84 

ANALYTICAL RESULTS 

UHL Lab No. 4-4408 

Concentration ~D 
Anal_y_te (llg_/L) Precision 

cis-1,3-dichloropropene <1 + 7% 

1,1~2-trichloroethane <1 '+ 8% 

benzene <1 + ·3% 
.· .. 

2-chloroethylvinyl ether <5 + 23% 

bromoform <1 + 16% 

tetrachloroethene <1* + 5% -
1,1,2,2-tetrachloroethane <1 + 12% 

toluene <1 + 5% --
chlorobenzene <1 + 9% 

ethyl benzene <1 + 8% 

acrolein <25 NO 

acrylonitrile <25 NO 

Accuracy 
_(%Recovery' 

80 

92 

96 

84 

96 

94 

98 

-87 

88 

88 

NO 

NO 

2 of 2 

•' 

Quant it at ion 
Limit (llg/L) 

1 

1 

1 

5 

1 

1 

1 

1 

1 

1 

25 .-

25 

Analytical Method: EPA Method 624 Analyst: G. Robertson and S. Chase 
Verified: a"-
Date Reported: 9/10/84 

NO = Not Determined 

030/augsoc34 



:\~CEIVEO 1 of 2 

s I' r\:: , : 
•.i·· 
. ~ c,..,. ::-

! 'I'·· I~ 

University Hygienic Laboratory 
Analytical Report 

·.. . I ..... 

Client: IDWAWM - SOC Study 
Client Address: 

Client Sample Identification: Atlantic, Well No.9 
Date Sample Collected: 8-8-84 
Date Sample Received: 8-9-84 

ANALYTICAL RESULTS 

UHL Lab No. 4-4410 

Concentration %SO 
Analyte (~g/L) Precision 

chloromethane <1 + 10% 

bromomethane <1 + 9% 

vinyl chloride <1 + 8% 

chloroethane <1 + 12% 

methylene chloride <1 !. 10% 

1,1-dichloroethene <1 + 10% 

1.1-dichloroethane <1 + 4% 

trans-1~2-dichloroethene 
--- <1 - -~ 10% 

chloroform <1 + 3% -
1,2-dichloroethane <1 + 3% -
1.1,1.-trichloroethane <1 + 2% 

carbon tetrachloride <1 + 5% -
bromodichloromethane <1 + 3% -
1,2-dichloro~ropane <1 + 2% 

trans-1.3-dichloropropene <1 + 4% 

trichloroethene <1 + 7% 

dibromochloromethane <1 !. 11% 

•' 

kcuracy Quant it at ion 
_(%Recovery' Limit (~g/L) 

86 1 

99 1 

102 1 

99 1 

77 1 

97 1 

100 1 

76 1 

99 1 

92 1 

110 1 

104 1 

96 1 

87 1 

86 1 

69 1 

92 1 
Anal tical Method: y EPA Method 624 Analyst: G. Robertson and s. c 

Verified: lz"-
Date Reported: 9/10/84 

D30/augsoc35 

hase 



University Hygienic Laboratory 
Analytical Report 

Client: I DWAWM - SOC Study 
Client Address: 

Client Sample Identification: Atlantic, Well No.9 
Date Sample Collected: 8-8-84 
Date Sample Received: 8-9-84 

ANALYTICAL RESULTS 

UHL Lab No. 4-4410 

Concentration '.tSD 
Analyte (JJg/L) Precision 

cis-1,3-dichloropropene <1 + 7'.t 

1,1,2-trichloroethane <1 "+ 8'.t 

benzene <1 + 3'.t 
... 

2-chloroethylvinyl ether <5 .:!:. 23% 

bromofonn <1 + 16$ 

tetrachloroethene <1* + 5'.t -
1,1,2,2-tetrachloroethane <1 .:!:. 12$ 

toluene -- <1 + 5$ -
chlorobenzene <1 + 9% -
ethyl benzene <1 + 8'.t 

acrolein <25 NO 

acrylonitrile <25 NO 

2 of 2 

•' 

Accuracy Quantitation 
(%Recovery Limit (J.Jg/L) 

80 1 

92 1 

96 1 

84 5 

96 1 

94 1 

98 1 

87 1 

88 1 

88 1 

NO 25 

NO 25 

Analytical Method: EPA Method 624 Analyst: G. Robertson and S. Chase 
Verified: ~ ~ 
Date Reported: 9/10/84 

NO = Not Determined 

*compound detected but below quantitation limit 

030/ augsoc36 



RECE\\IEO 

'o4 r:~~ o r~~ \\ • • ..... -· .. 
. - ... 

University Hygienic Laboratory 
Analytical Report 

. . . 
. ':t· 

Client: IOWAWM - SOC Study 
Client Address: 

Client Sample Identification: Atlantic, Well No. 12 
Date Sample Collected: 8-8-84 
Date Sample Received: 8-9-84 

ANALYTICAL RESULTS 

UHL Lab No. 4-4412 

Concentration %SD 

1 of 2 

•' 

Accuracy Quant it at ion 
Analyte . l~g/L) Precision (~Recovery Limit (~g_/L) 

chloromethane <1 :. 10% 86 1 

bromornethane <1 + 9% 99 1 -
vin)'l chloride <1 + 8% 102 1 -
chloroethane <1 !. 12~ 99 1 

methylene chloride <1 + 10% 77 1 

1,1-dichloroethene <1 + 10% 97 1 

1,1-dichloroethane <1 + 4% 100 1 -
trans-1,2-dichloroethene <1 .!. 10% 76 1 

chlorofonn <1 + 3% 99 1 -
1,2-dichloroethane <1 + 3% 92 1 

1 1,1,-trichloroethane <1 + 2% llO 1 

carbon tetrachloride <1 + 5% 104 1 -
bromodichloromethane <1 + 3% 96 1 -
1,2-dichloropropane <1 + 2~ 87 1 

trans-1,3-dichloropropene <1 + 4~ 86 1 -
trichloroethene <1 + 7% 69 1 -

-· 

dibromochloromethane <1 + 11% 92 1 
Anal tical Method: EPA Methoc 624 Analyst: G. Robertson and s. c Y hase 

Verified: 
Date Reported: 

030/augsoc37 

i;,._ 
9/10/84 



• • University Hygienic Laboratory 
Analytical Report 

Client: I DWAWM - SOC Study 
Client Address: 

Client Sample Identification: Atlantic, Well No. 12 
Date Sample Collected: 8-8-84 
Date Sample Received: 8-9-84 

ANALYTICAL RESULTS 

UHL Lab No. 4-4412 

Concentration %SO 
Analyte ( uQ/l) Precision 

cis-1,3-dichloropropene <1 + 7% 

1,1 1 2-trichloroethane <1 + 8% 

benzene <1 + 3% 
.. 

.' .' 

2-chloroethylvinyl ether <5 .:. 23% 

bromoform <1 + 16% 

tetrachloroethene <1* + 5% 

1_,1,2,2-tetrachloroethane <1 + 12% 

toluene -<1 + 5% 

chlorobenzene <1 + 9% 

ethyl benzene <1 + 8% 

acrolein <25 NO 

acrylonitrile <25 NO 

Accuracy 
(%Recovery 

80 

92 

96 

84 

96 

94 

98 

87 

88 

88 

NO 

NO 

2 of 2 

•' 

Quant it at ion 
Limit ( ll g/L) 

1 

1 

1 

5 

1 

1 

1 

1 -

1 

1 

25 

25 

Analytical Method: EPA Method 624 Analyst: G. Robertson and S. Chase 
Verified: 1;-"-
Date Reported: 9/10/84 

NO = Not Determined 

*compound detected but below quantitation limit 

030/augsoc38 
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~~O,~'"tl 
[_j deportment of water. air and waste management 

March 12, 1985 

Manager 
Atlantic Municipal Utilities 
Atlantic, Iowa 50022 

.At~#;,c_ .. ?,v:s 
.. ,. ;: ··- . , .. a 1-::, . . - L ·- -- . - ' 

--- ~---. ·---- --

RE: Synthetic Organic Compound Study 
Resampling Results 

Dear Sir: 

•' 

I have enclosed a copy of. the results for the samples recently collected by our 
regional staff from your water system. -nrese samples were collected to deter
mine the validity of previous analytical results. The following organic com
pounds were detected: 

Sample 
Location 

Finished 
Finished 
Finished 
Finished 

Organic 
Compound 

Chloroform 
Bromodichloromethane 
Dibromochloromethane 
Bromoform . 

Concentration is 
·Parts Per Billion 

'.·' 

5 
12 
28 
10 

The synthetic organic chemicals found in the finished water sample (chloroform, 
bromodichloromethane, dibromochloromethane, bromoform) belong to a group of com
pounds called trihalomethanes (TTHM). TTHM 1 S are formed during the disinfection 
process when chlorine reacts with dissolved organic matter. Public water 
systems serving over 10,000 people routinely monitor for these substances. The 
maximum contaminant level for TTHM's is 100 PPB. 45 __ PPB were found in your 
drinking water. The contaminants at their present concentrations should pose no 
immediate health concern. 

We are in the process of compiling the data for the synthetic organic compound 
study and will contact you if we have any further information to provide you. 
Thanks again for your cooperation in this study. Please contact me directly if 
you have any questions about this letter or the contaminants found in your 
water. 

Sincerely, 

FIELD SERVICES DIVISION 

James R. Humeston 
fnvironmental Specialist 
Central Assistance Branch 

JRH:blb/FSW070D03.01 

cc: Region 4 



• • 1 of 2 

UNIVERSITY HYGIENIC LABORATORY 
Analytical Report 

Client: IDWAWM 
Client Address: 

Client Sample Identification: Bathroom Sink- IDWAWM, Reg. Office No. 4, 
Date Sample Collected: 1-23-85 Atlantic, !O'I'Ja 
Date Sample Received: 1-24-85 

•' 
ANALYTICAL RESULTS 

UHL Lab No. 5-0461 

Concentration.- - 'J,SD Accuracy Quant it at ion 
Anal~te {~g/L} Precision {%Recover~} Limit { 1!9/Ll 

chloromethane <1 ! 10 86 1 

bromomethane <1 + 9 99 1 ...,. 

vinyl chloride <1 + 8 102 1 -
chloroethane <1 ! 12 .·· ... 99 1 

methylene chloride <1 ! 10 77 1 .. 
C) 

1,1-dichloroethene <1 ! 10 97 1 c.,--, 

3 -- ~ 

1,1-dichloroethane <1 + 4 100 1 ~---= : -- :~_- -- -:: :::::·· :. -· 

trans-1,2-dichloroethene <1 .:. 10 76 1::: ~~~ 2 -.J ': 
~ --: · ... :: ..... i 

:::::> -< .. ·- . - r + . ' ·-· . - 3 chl orofonn 5 - 3 99 1;--=--· c 
-·>C..> ........ 

+ ::..-= ~ a 
1,2-dichloroethane <1 3 92 1 ___, - a 

CJ1 

1,1,1,-trichloroethane <1 + 2 110 1 -
carbon tetrachloride <1 + 5 104 1 -
bromodichloromethane 12 + 3 96 1 -
1,2-dichloropropane <1 + 2 87 1 -
trans-1,3-dichloropropene <1 + 4 86 1 -
trichloroethene <1 + 7 69 1 -
dibromochloromethane 28 + 11 92 1 
Ana 1 yt i ca 1 Method: EPA Method 624 Ailalyst: G. fbertson and s. Chase 

Verified: 0 
Date Reported: 2-22-85 

El3/5-0461a 



' • 2 of 2 

ANALYTICAL RESULTS 

UHL Lab No. 5-0461 

Concentration %SO Accuracy Quantitation 
Anall:te {1!9/L} Precision {%Recoverl:l Limit { l!gLq 

cis-1,3-dichloropropene <1 + 7 80 1 -
1,1,2-trichloroethane <1 + 8 92 1 -
benzene <1 ·+ 3 96 1 

2-chloroethylvinyl ether <5 ~ 23 84 5 

bromoform 10 ~ 16 96 1 

tetrachloroethene <1 + 5 94 1 -
1,1,2,2-tetrachloroethane <1 .:!:. 12 98 1 

.. ... 

toluene <1 + 5 87 1 -
chlorobenzene <1 + 9 88 1 -
ethyl benzene <1 + 8 88 1 -
acrolein <25 NO NO 25 

acrylonitrile <25 NO NO 25 

Analytical Method: EPA Method 624 Analyst: G. Robertson and S. Chase 
Verified: fc./ 
Date Reported: 2-22-85 

NO = Not Determined 

E13/5-0461b 



.., 
' . ~ .. 

-- ~ F 

- 'I 

CLIENT WAWM - SOC 

' • 
UNIVERSITY HYGIENIC LABORATORY 

UNIVERSITY OF IOWA 
OAKDALE HALL 

IOWA CITY, IOWA 52242 

•' 

SITE -~A;.;;.t.;..;la;;.;.n;.:;t..:..ic;:;...... ____ ~:'"':"r.'':':"':"""------ PRIMARY LAB ID _ __:5:....-.:::..04~6::..:1 ___ _ 
IDWAWM 

SPECIFIC SA~1PLING LOCATION Regional Office No. 4 - SECONDARY ID 

PESTICIDE COMPOUNDS 

Compound 
Concentration 

(pg/L) 

Aldrin (HHON) •••••••••• 
alpha-BHC (a Benzene Hexachloride) 
beta-BHC (8 Benzene Hexachloride) 
delta-BHC ( Benzene Hexachloride) 
gaiTilla-BHC (Lindane) ••• 
Chlordane ••••••••• 
ODD {TOE) ••••••••• 
ODE • • • • • • • • • • • • 
DOT {Oichlorodiphenyltri-

chl oroethane) •••• 
Dieldrin (HEOD) •••••• 
Endosulfan I {Thiodan I) •••• 
Endosulfan II (Thiodan II) 
Endosulfan sulfate 
Endrin (Endrex) ••• 
Endrin aldehyde •• 
Heptachlor •••• 
Heptachlor epoxide •••• 

El4/p5-0461 
021485 

<0.02 
<0.01 
<0.02 
<0.02 
<0.01 
<0.1 
<0.04 
<0.02 

<0.04 
<0.02 
<0.02 
<0.04 
<0.02 
<0.04 
<0.05 
<0.01 
<0.02 

Compound 
Concentration 

(pg/L) 

Toxaphene (polychlorocamphene) 
Dyfonate (Fonofos) ••••• 
Counter (Terbufos) ••••• 
Lorsban (Chlorpyrifos) ••• 
Thimet (Phorate) •••••• 
MoCa p ( Et hoprop) • • 
Atrazine {AAtrex) •••• 
Bladex {Cyanazine) ••••• 
Lasso (Alaclor) ••• 
Treflan {Trifluralin) 
Sencor (Metribuzin) • 
Dual (~1etolachlor) • 
Prowl (Pendimethalin) •••• 
Amiben (Chloramben) 
Banvel (Dicamba) •••• 
2,4-D •••••••• 
Silvex ••••••• 

<0.6 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.08 
<0.08 
<0.02 
<0.01 
<0.1 
<0.02 
<0.07 
<0.07 
<0.07 
<0.05 



·" University Hyg1en1c Laboratory 
Analytical Report 

Client: AMV Water Department 
Client Address: 15 West Third 

Atlantic, lA 50022 

Client Sample location: No. 7 Sample Tap 

Date Sample Collected: 1-23-86 
Date Sample Received: 1-24-86 

ANALYTICAL RESULTS 

•' 

Quantftatfon 

lab J.D. Analyte 

8600421 trichloroethene 

tetrachloroethene 

Analytical Method: OA-601 

tU6/86004:>1 

Concentrat1oD . %SO Accuracy limit 
(ppb} (~g/l) Precision (%Recovery) (ppb} (pg/L) 

1.1 

1,900 

± 4 

± 12 

.·· .. ·. 

82 

79 

Analyst: ·G. Fitzpatrick 
Verified: L-f 
Date Reported: 2-06-86 

.2 

.2 



-'' 
University Hygienic Laboratory 

Analytical Report 

Client: IDWAWM- Regional Office No. 4; ATTN: David Preston 
Client Address: 316 Walnut 

Atlantic, lA 50022 

Client Sample Location: 
Date Sample Collected: 
Date Sample Received: 

Well No. 1 
3-06-86 
3-07-86 

ANALYTICAL RESULTS 

•' 

.. Quantitation 

Lab I.D. Analyte 

8601466 trichloroethene 

tetrachloroethene 

Analytical Method: OA-601 

H85/8601466 

Concentration %SO Accuracy Limit 
(ppb) (l!g/L) Precision (%Recovery) (ppb) (llg/L) 

<.2 

<.2 

' 

± 4 

± 5 . 

107 

81 

Analyst: S. May 
Verified: 1..£ 

.. .:...., 

_.;-

.2 

.2 

< 
<' 
~--

\·--' 

Date Reported: 4-09-86 



University Hygienic Laboratory 
Analytical Report 

Client: IDWAWM- Regional Office No. 4; ATTN: David Preston 
Client Address: 316 Walnut 

Atlantic, lA 50022 

Client Sample Location: 
Date Sample Collected: 
Date Sample Received: 

Well No. 2 
3-06-86 
3-07-86 

ANALYTICAL RESULTS_ . 

Concent ratj_on. 
Lab I.D. Analyte (ppb) (llg/L) 

8601467 trichloroethene <.2 

tetrachloroethene <.2 

' 

Analytical Method: OA-601 

%SD Accuracy 
Precision (%Recovery) 

± 4 

± 5 

107 

81 

.·· .. 

Analyst: S. May 
Verified: L~ 

•' 

Quantitation 
Limit 

(ppb) (llg/L) 

.2 

.2 

Date Reported: 4-09-86 

H85/8601467 



University Hygienic Laboratory 
Analytical Report 

Client: IDWAWM - Regional Office No. 4; ATTN: David Preston 
Client Address: 316 Walnut 

Atlantic, IA 50022 

Client Sample Location: 
Date Sample Collected: 
Date Sample Received: 

Well No. 3 
3-06-86 
3-07-86 

ANALYTICAL RESULTS · . 

Concent rat.i oR %SD Accuracy 
lab I.D. Anal~te {~~b} {l!g/l} Precision {%Recover~) 

8601468 trichloroethene <.2 

tetrachloroethene <.2 

Analytical Method: OA-601 

± 4 

± 5 

107 

81 

Analyst: S. May 
Verified: J.J 

•' 

Quantitation 
limit 

{eEb} {l!g/L} 

.2 

.2 

Date Reported: 4-09-86 

HSS/8601468 



\;:/' 
University Hygienic Laboratory 

Analytical Report 

Client: IDWAWM - Regional Office No. 4; ATTN: David Prestori 
Client Address: 316 Walnut 

Atlantic, lA 50022 

Client Sample Location: 
Date Sample Collected: 
Date Sample Received: 

Well No. 7 
3-06-86 
3-07-86 

ANALYTICAL RESULTS 

Con cent ration 
Lab J.D. Anali:te (~~b} ( 1!9/L} 

8601469 trichloroethene .9 

tetrachloroethene 160 

Analytical Method: OA-601 

r.so Accuracy 
Precision (%Recoveri:} 

± 4 

± 5 

107 

81 

Analyst: S. May 
Verified:/..;. 

•' 

Quantitation 
Limit 

{~~b} ( l!91Ll 

.2 

.2 

Date Reported: 4-09-86 

UOC::/OI:n1A~O 



University Hygienic Laboratory 
Analytical Report · 

Client: IDWAWM- Regional Office No. 4; ATTN: David Preston 
Client Address: 316 Walnut 

Atlantic, lA 50022 

Client Sample Location: 
Date Sample Collected: 
Date Sample Received: 

Raw Water 
3-06-86 
3-07-86 

ANALYTICAL RESULTS. 

Concentrat iorr %SO Accuracy 
Lab J.D. Anali:te {~~b} (~g/L} Precision (%Recoveri:} 

8601470 trichloroethene <.2 

tetrachloroethene .9 

Analytical Method: OA-601 

± 4 107 

.± 5 ' 81 

Analyst: S. May 
Verified: /....£ 

•• 

Quantitation 
Limit 

{~~b} (~gLL} 

.2 

.2 

Date Reported: 4-09-86 

H85/86014 70 



~' 
University Hygienic laboratory 

Analytical Report 

Client: IDWAWM- Regional Office No. 4; ATTN: David Preston 
Client Address: 316 Walnut 

Atlantic, IA 50022 

Client Sample location: 
Date Sample Collected: 
Date Sample Received: 

Final 
3-06-86 
3-07-86 

ANALYTICAL RESULTS 

Con cent rat-ion 
lab I. D. Ana li:te {~~b} {~g/L~ 

8601471 trichloroethene <.2 

tetrachloroethene <.2 

Analytical Method: OA-601 

%SO Accuracy 
Precision { %Recoveri:} 

± 4 

. ± 5 

107 

81 

.·· ... 

Analyst: S. May 
Verified: Lf 

•• 

Quantitation 
limit 

{~~b} (~g/l} 

.2 

.2 

Date Reported: 4-09-86 

H85/8601471 



' ' . ·;4~~ ,---/ 
~o~~~a . S 
{j deportment of water. air and waste management 

September 25, 1986 

Wilbert L. Hoeck. 
Director of Water Operations 
Atlantic Municipal Utilities 
15 W. 3rd Street 
Atlantic, lA 50022 

SUBJECT: Water Supply Monitoring 

Dear Mr. Hoeck.: 

•' 

I have enclosed a copy of the results for the samples recently collected by our 
field staff from your water system. The samples were collected as a part of a 
study to determine the presence of synthetic -organic chemicals and pesticides in 
public water systems. The following compounds were detected: 

Location 
Fin1shed 
Finished 
Finished 
Finished 
Finished 
Well #3 
Well #7 
Well 117 

Compound 
Chloroform 
Bromodichloromethane 
Oibromochloromethane 
Bromoform 
Tetrachloroethene 
Tetrachloroethene 
Trichloroethene 
Tetrachloroethene 

Concentration in 
Parts Per Billion 

5 
5 
1 
1 
4 
1 

200 

We would like to take this opportunity to briefly explain the health signifi
cance of the contaminants found in the finished drinking water. Chloroform, 
bromodichloromethane, dibromochloromethane and bromoform belong to a group of 
organic compounds called trihalomethanes (TTHM). TTHMs are formed during the 
disinfection process when chlorine reacts with dissolved organic matter. Public 
water systems serving over 10,000 people routinely monitor for these substances. 
The maximum contaminant level for TTHMs is 100 parts per billion (PPB}. 14 PPB 
were found in your drinking water. At this concentration, the contaminants 
should pose no immediate adverse health concern. 

The U.S. Environmental Protection Agency•s Cancer Assessment Group (CAG) has 
classified tetrachlorethene as a probable human carcinogen. The CAG has calcu
lated that consuming drinking water for a lifetime containing 0.7 parts per bil
lion of tetrachloroethene would produce one excess cancer in a million people. 
1 part per billion of tetrachloroethene was found in your drinking water. 

Thanks for your cooperation. If you have any questions concerning this letter 
do not hesitate to contact me. We will contact you in the near future if cor
rective actions are necessary. 

Sincerely, 

JAMES R. HUMESTON 
ENVIRONMENTAL SPECIALIST 
WATER SUPPLY SECTION 

henry a wallace building • 9CX) east grand • des moines. iowa 50319 • 515/281-8690 

JRH:bk.p/WSW266P04.01 



' • UNIVERSITY HYGIENIC LABORATORY 
An~lytic~l Report 

Finnig~n 4000 

Client: EPD Region t4 Atten: Al Goldberg 
Client Addre~~= 316 W~lnut 

At l~nt ic, IA ?0022 

C 1 i en t s~ mp 1 e Ide n t 1 f i c ~ t ion: Fin i ~he d w~ t e r - ezt4t..JZv 
D~te s~mple Collected: 6-18-86 
Dete s~mple Received: 6-19-86 

UHL L~b No. 8607713 

ANALYTE 

ANALYTICAL RESULTS 

'CONC'ENTRATION 
(ug/L) 

•• 

QUANTI TAT ION 
L I M I I ( u 9 /L) 

~C~H~l~O~R~Q~M~E~T~H~A~N~E ______________________________________________ <l ___________________ ~---------1---------

~8~R~O~H~O~M~E~TuH~A~N~E _____________________________________________ ~<1 ___________________________ 1 ______ _____ 

·~Y~I~N~Y~L~C~H:L~O~R~I=P=E ____________________________________________ <l __________________________________ 1 _____ ___ 

~C~H~l~O~R~O~E~T~H~A~N~E _______________________________________________ <l ____________________________ 1 ______ ___ 

~M~E~T~H~Y~l~E~N~E~C~H~L~O~R~l~D=E _______________________________________ <S _____________________________ ? ______ _____ 

~l~-~1~-~D~l~C~H~L~O~R~O-E~T~H.E~N~E _____________________________________ <l _______________________________ 1 ______ _____ 

~1~·~1~-~D~l~C~H~L~O~R~O~E~T~H~A~N~E~------------------------------------<1 _____________________________________ 1 ______ ___ 

·~T~R~A~N~S~-~1~·~2~-~D~I~CwH:L~O~R~OE~T~H~E~N~E~----------------------------<l __________________________ l---------

CHLOROFORM 3 ____________________________ 1 ______ _____ 

•1~·~2~-~o~I~CwH~L~O~R~O:E~T~H~AN~E~--------------------------------------<l _____________________________ l ______ _____ 

•1~·~1~·~1~-~T~R~I~CwH~L~O~R~O=E~T~H~AN~E~--------------------------------<1 _____________________________ 1 ______ ___ 

~C~A~R~B~O~N~TsE~T~RwAxCuHal~O~R~ID~E~----------------------------------<1 ______________________________ 1 ______ _____ 

eROMODICHLOROMETHANE ? ____________________________ 1 ______ ___ 

~1~·~2~-~0~l~C~HL~OR~OP~R~OP~A~N~E~------------------------------------<1 ______________________________ 1 ______ ___ 

~T~R~A~N~S_-~1~·~3_-~D~I~CwH~L~O~RO~P~R~O~P~E~N~E~--------------------------<1 __________________________ 1 ______ ___ 

~T~R~I~C~H=L~O~R~O~E~T~H-EwN=E-· _____________________________________ <1 ___________________________ 1 ______ ___ 

DIBROMOCHLOROMETHANE s ____________________________ 1 ______ ___ 



' • 
ANALYTICAL RESULTS 2 of 2 

UHL Leb No. 8605713 

ANALYTE 

CIS-1.3-DICHLOROPROPENE 

1.1.2-TRICHLOROETHANE 

BENZENE 

2-CHLOROETHYL UINYL ETHER 

8ROHQFORM 

TETRACHLOROETHENE 

1.1.2.2-TETRACHLOROETHANE 

TOLUENE 

CHLOROBENZENE 

ETHYLBENZENE 

TRlCHLOROFLUOROMETHANE 

ACROLEIN 

ACRYLONITRILE 

Anelyticel Method: EPA Method 624 

CONCENTRATION QUANTITAION 
(ug/L) 

< 1 

< 1 

<1 

<5 

1 

1 

< 1 

<1 

< 1 

< 1 

< 1 

<40 

<25 

LIMIT (ug/L) 

1 

1 .. 
1 

? 

1 

1 

1 

1 

1 

1 

1 

40 

25 

Analy~t: ~f(.rne~/T.Ca1n 
Verified: 
Date Repor d: 6-24-86 



-----------~~-~-~~-----~~~-~----------------
Analytic::a-port 

NDOSULFAN 11 
NDOSULFAN £ULF"TE 
NDRIN 
NDRIN ALDEHYDE 
EPTACHLOR 
EPT"CHLOR EPOX!DE 
OXJo.FHE}iE 

DA"!"E o t. ' 2 s ' e c. 

<0~ 
< ~ 0 .; 
<O 04 
< c. 0 q 
< 0 0 <l 
~ 0 (I 4 

< 0 . ~ 

for Sa~ple Number ~5513 

Analyst: 
Verified 

•' 



Eu!::mittet 
.l.1dress 

c i t y 

Sample Lcc~~ion 

&mp!e Des~r:pt1o~ 

O~te C:!lected 

for S&mpl• Number ~5513 

D1te Com~~ed 00118186 

EP:J q 

:; • 6 \J-'LNl17 
.l. 7 L .l.N":" I C . !.l. 50022 

F :N: !;HE:' \..'A":"ER - atk~ 
OttlC/Bt 00 00 QC ::ie~t Referen:e. 

--- C c ~ m e n t E 

•• 

Listing of Analysis Performed and Results ---

"EST 

:Ot.TN":"ER 
Pi F 01-!A":"E 
.OR!:·B~.N 

10CAF 
riUMET 
:'URAD AI·! 
~TRA'Z !NE 
eLADEX 
:>UAL 
C. AS SO 
SENCOR 
SUTAN 
TREFLAN 
AM: BEN 
BANVEL 
2.4-D 
S!LVEX 
ALDRIH 
ALPHA-BHC 
EETA.-EHC 
DELTA-BHC 
GAMMA-EHC <: :t-!DAlZE., 
CH:OR!JANE 
DD~ 

DD!: 
DD'T 
DIE tDR a~ 
ENDOS U L F AI·; • 

< 
I 

I 

: 

( 

·: 

< 

( 

.. 
( 

! 

{ 

{ 

< 

< 
: 

r'l 

0 
C' 

0 
c~ 

c 
r. 

v 

0 
0 

0 
c 
Q 

0 
() 

~ 

~ 

c 
C· 
c 
0 
~ 

c 
c 
0 

c 
0 
c 

I'IET!-IOD USE:> ANALYST 

PR o:: PF 

• 

,; 

FR 2 \JP 

-
0 4 FR 9 
(.\ 'I 
v 4 
0 4 
0 4 

"' .. 
0 4 
0 q 

c 4 
0 4 
0 4 



• 
UNIVERSITY HYGIENIC LABORATORY 

Anelyticel Report 
Finnigen 4000 

Client: EPD Region t4 Atten:Al Goldberg 
Client Addre~~: 316 Welnut 

At lent ic, IA 50022 

Client Semple ldentificetion: Well no.3 -tUfa~ 
Oete Semple Collected: 6-18-86 
Dete Semple Received: 6-19-86 

UHL Leb No. 8607217 

ANALYTE 

ANALYTICAL RESULTS 

Eorqc[NTRATION 
Cug/L) 

•• 

QUANTI TAT ION 
LIMIT (ug/L) 

~C~HaL~O~R~O~M.E~TwHuAwN~E ______________________________________________ <l _________________ ~--------1 ____ __ 

~B~R~O~M~O~M.E~THwA~NuE._ ______________________________________________ <1 _____________________________ 1 ____ __ 

~V~l~N~Y~L~C~H=LxOwR~I=D-E ___________________________________________ <l _____________________________ 1 ____ __ 

xCwH=L~O~R~O=ET~H~A~N~E~-------------------------------------------<1 ___________________________ 1 ____ __ 

wM=E~TwH~Y=L=ENuE~C~HwL~O~R~IO~E~---------------------------------<5 ____________________________ 5 ____ __ 

al~·~l_-~D~I=CwH=LO~R~O=E~TH~E=N~E~-------------------------<1 __________________________ 1 ____ __ 

.1~·~1~-~D~l~C~H.L~O~R~O=E~T~HwAwNE._ ____________________________________ <1 ____________________ 1 ____ __ 

~T~R~A~N~S_-~1~.2~-D~IC~Hwl~O~R~O~E~T~H~E~N~E~-----------------------<1 ____________________ 1 _____ __ 

-~c~HzL~O~R~Q~F~OR~M~---------------------------------------------<1 _____________________ 1 ____ __ 

&1~·&2~-~D~l~CHwL~O~R~O~E~T~H~A~N~E~------------------------------------<1 ____________________ 1 ____ __ 

&1~~~1~·~1~-~T~R~lC~HwlaO~RwO~E~T~H~A~N~E~--------------------------------<1 ______________________ 1 ____ ___ 

zC~A~R~B~O~N~TE~TR~AwC~HwL~O~R~ID~E~--------------------------------<1 _____________________ 1 ____ __ 

~e~R~O~M~O~D~l=C~H=L~O~RxOwM=E~TwHA~N~E~------------------------------<1 _______________________ 1 ____ __ 

~1~·~2_-~D~l=CH~L~O=R~O~P~R~O=P~A~N~E~---------------------------------<1 ___________________________ 1 ____ __ 

~T~R~AwN~S_-&1~.3~--P~IC=HwL_O=R~P~P~R~O=P~E=N~E~--------------------------<1 _____________________________ 1 ____ __ 

~T~R~l~CwH~L~O~RO=E=T~HwE-NwE~-------------------------------------<1 ________________________ 1 ____ ___ 

¥Q~l~B~R~Q~M=O=CwHL~O~R=OwM_E~THwA~N~E~--------------~----------------<1 ______________________ 1 ______ ___ 



• • ANALYTICAL RESULTS 2 of 2 

UHL Leb No. 8602517 

ANALYTE 

CIS-1.3-DICHLORQPROPENE 

1.1.2-TRICHLOROETHANE 

BENZENE 

2-CHLOROETHYL VINYL ETHER 

aROMOFORM 

TETRACHLOROETHENE 

1.1.2.2-TETRACHLOROETHANE 

TOLUENE 

CHLOROBENZENE 

ETHYLBENZENE 

TRICHLOROFLUOROMETHANE 

ACROLEIN 

ACRYLONITRILE 

Aneiyticel Method: EPA Method 624 

CONCENTRATION QUANTI TAlON 
Cug/L) 

< 1 

<1 

<1 

<7 

@ 
<1 

<1 

< 1 

<1 

<1 

<40 

<27 

LIMIT < ug /L) 

1 

1 
•' 
1 

s 

1 

1 

1 

1 

1 

1 

1 

40 

2? 

Anely~t: ~rne~/T.Cain 
Verified: 
Oete Repor a: 6-24-86 



·Analytical~ort 

tnt•r•d C6/l9!Cl 

Sub:nitter 
Jo.ddress 

EPD 4 
::~e \.'ALNU7 

C i t y . AT L ANT! C . ~ A '50022 

!:amr>le Loc.atior. '.JELL t13 -titfa.~ 
lm~!e Description VA~ER 

Date Collected 06/iele~ CO CO 00 

--- C c !ll m e n s ---

Client Referen=e 

Listing of Analysis Performed. and Results ---

EST 

OUNTEP.. 
YE'CI-.!ATE 
ORS9Jl.N 

CCAP 
H:MET 
URADAN 
TP..AZ!NE 
LJ:..:JEX 
UAL 
A!: SO 

EN COR 
UT.L.N 
'REF LAN 
.Ml BEN 
tANVEL 
,4-D 

,JLVEX 
.LDRIN 
.LPHA-EHC 
:ETA-BHC 
)Ei.TJI.-BHC 
,kM!'!J..-EHC < L !NDAI<E: 
:H:.CRDAN: 

)DE 
)D7 

)!ELDRIN 

:NDCSULFAN • 

micrcgram~'L<PPS) 

~ [) 

\ 0 

{ 0 

< 0 . 
! 0 . 

-: c 
< 0 
< a 

< c . 
< 0 

< 0 
~ 0 
-~ 0 
~ 0 

< G 
·: 0 
~ 0 
i 0 
{ c 
i c 
< 0 
I Q 

I [) 

< c 

04 
04 
04 
0 4 
C4 ., 
C4 
[lq 

04 
04 
0 4 

METHOD USED 

PR 9 

PR 2 

" 

FR 9 

•' 

PF 

\JF 

\JP 



--------------------------------------------
Analytical~ort 

DOSVLFAN I: 
DOSULFAN S~LFATE 
ORIN 
DR!N A:rEHYDE 
PTACHLOR 
?TACHLOR EPOXIDE 
XAPEENE 

'07 
< 0 Ot; 
( c 04 
~ c 0~ 

< 0 .04 
-:0 0 q 

·: c ~ 

c..,: :; ... ~~ 

for Sample Number 

Des~rit1~icn GCIM~ VO:.f..-:-:t:: 

DATE o :. 1 2 5 1 a c. 

~5l5 

" 

Analyst. 
Verified 

' .. ·• 

•• 

, 



• • • UNIVERSITY HYGIENIC LABORATORY 
Anely~icel Report 

Finnigen 4000 

Client: EPD Region t4 Atten: Al Goldberg 
Client Addre~~= 316 Walnut 

At lent ic 1 IA ~0022 

Client Semple Identif1cetion: Well no.7 -~~ 
Pete Semple Collected: 6-18-86 
Pete Semple Received: 6-19-86-

UHL Leb No. 860~~11 

ANALYTE 

ANALYTICAL RESULTS 

· CONCENTRATION 
( UQ /L) 

•' 

QUANTITATION 
LIMIT <u~/L) 

xC~H~L~O~R~O~M=E~T~H~A~N=E _______________________________ <l __ ~-----------------1 ____ __ 
~B~R~O~M~Q~M~E~TH~A~N~E ________________________________ <1 ____________________ 1 ____ __ 

~U~l~N~Y~L-=C~H=L=O~R~I~P=E ______________________________ <1 ____________________ 1 ____ __ 

-C~H=L=O.:..:.R=O=E--'-T'-'-H~A'-'-N=E _____________________________ . < 1 · · 1 ___ ___ 

~M~E~T~H~Y~L=E~N=E_xC~H~L=O~R~I~DE~-----------------------<? _____________________ ~------

~1 •. ~1_-~D~l=CH:...:.L=O=R~O=E=--'-TH:...:.E=N~E~-------------------------<1 ____________________ 1 ___ __ 

&1~·~1_-~P~IxC~H-L=O~R~O=E~T~H~AN~E-.--------------------------<1 ____________________ 1 ___ __ 

·~T~R~A~N~S_-~1~.2L--P~I=C~H~LO~R~O~E~T~H~E~N~E~----~~------~~<1 ____________________ 1 ___ __ 

~C~H~l~O~R~Q~F=O~R~M __________________________________ <1 ____________________ 1 ___ __ 

.1~·~2_-~D~l=C~H=L=O~R~O=E~T~H:...:.AN~E~--------------------------<1 ____________________ 1 ____ __ 

&1~·-1~.-l_-~T-'-'-R~I~C~H=L~O.:..:.R=O=E~TH~A~N~E~----------------------<1 ____________________ 1 ____ __ 

~C~A~RxB~O~N~TE~T~R~A:...:.C=H:...:.L=O~R~IDcE~-----------------------<1 ____________________ 1 ____ ___ 

~B~R~O~M~Q=O~I~C~H=L~O~R=Q~M~ET~H~A~N~E~------------------------<1 ____________________ 1 ___ __ 

.1~··2~-=D~I~C~H~L=O~R=O~P~R~OP~A~N~E~------------------------<1 ____________ ~------1-----

~T~R~A~N~S--~l~.L3_-~D~I=C~H~L¥0R~O~P~R~O~P~E~N~E~------------------<1=-------------------1------

~T~R~l=C~H~LO~R~O~E=T~H:...:.E~N~E~------------------------~~~~-----------------1 ____ __ 

~D~I~B~R~P~M=OC=H:...:.L~O=R~O~ME_T~H~A~N~E~-----------------------<1 ____________________ 1 ____ __ 



UHL Lab No. 8602211 

ANALYIE 

• • 
ANALYTICAL RESULTS 2 of 2 

CONCENTRATiON 
(ug/L) 

QUANTI TAlON 
LIM I I < u g /L) 

~C~I~S_-~1~.3~-~D~IC~H~L~D~R=O~P~R~D~P~E~N~E~------------------<1 ____________________ 1 __ ~--

Al~·-1~.2~--I~R~I~C~H~L~D~R~O~E~T~H~A-N~E~--------~----~----<1 ____________________ 1~----.. 
~e-E~N-Z-EN~E=-----------------------------------<1 ____________________ 1 ____ __ 

~2_-~CH~L~O~R~Q~E~T~H~Y~L~V~I~N~Y~L~E~T~H=E~R __________________ ·<2 ____________________ ? ____ __ 

.e~R¥0~MO~F~O~R~M~------------------------------~~~------------------1--__ __ 

TOLUENE 
____________________ 1 ____ __ 

~C~H~L~O~R~O~BE~N~Z~E~N~E~-----------------------------<1 ____________________ 1 ____ __ 

~E~T~HY~L~B~E=N~Z~E=N~E~-----------------------------<1 ____ ~ ______________ 1 ____ __ 

~T~R~I~CH~L~O~R~O~F~L~U~O~R=Q~M=E~T~H~A~N=E~-------------------<1 ____________________ 1 ____ __ 

~A=C=R=O=LE~IN~---------------------------------<40 ___________________ 40 ____ _ 

~A&C~R~Y~L~ON~II~R~I~L~E~----------------------------<25 ___________________ 22 ____ _ 

Analytical Method: EPA Method 624 Analy~t: lf1~arnes/T.Ca1n 

Ve r i f i e d : 1JI..J . 
Date Reported: 6-24-86 



.. 
Un 1 v• r •. of :ow£ 

. - . . --------------------------------------------

Date E:"'ter•d 06:'J9/B6 D&te Completed. 08!10/86 

!:u~tr.i t ter 
Adc!ress 

c i t ':' 

Sc.:n:;!e Lo:aticn 

EFD 4 
:l ; 6 \.!A L t JU":"' 
A7LAN7! C :A 

\JELL • ., - t2t:4:<~ 

.~m~le Description \JATER 
Date C:Ilected: 061!C186 QQ 00 00 

c c·mn.e 

·,. 

Clier.~ Referen~e 

... · .. 

--- Li~iin~ of Analysi~ Ferfcrmed .an~ Resui~s 

., .. :· micrc;rc.:u:!:•?P2·.. · ... o:·.~.'l"iE7HDD UEED 
:, '' y~:.:·. __ -_ ~:~ _._-:.---.:..-----;..;

:OUr\TER 
JYF·:::H-!ATE 
l.C.R::BAN 
"':'J C ,1o. F ·- .. · .. 

:"H:!'!ET 
E"VF.li.Dll.'l': 
~7RJ!.Z !NE .i·· 

BLADE X 
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